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(57) Abstract: Novel carbapenem compounds represented by the following general formula [1] or pharmaccutically acceptable salts 
thereof: [1] wherein the ring E represents a benzene ring or a thiophene ring; R^ represents alkyl, etc.; A represents alkylene, etc.; R^ 
represents hydrogen, carbamoyl, carboxyl, etc.; R represents hydrogen, etc.; and Y represents hydrogen, alkyl, etc. It is intended to 
provide $ -lactam drugs having an excellent antimicrobial activity against influenza viruses which have acquired broad resistance to 
the existing P -lactam drugs as the results of penicillin binding protein (PBP) mutations in gram-positive surains and gram-negative 
strains over a wide scope, in particular, penicillin resistant Streptococcus pneumoniae (PRSP), etc. 
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0 (PRSP) f£ V yrn^rn^ (PBP) l^^{ci:t>*V^|iE 
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tc, hifiu mm(Dm\z^^^xit. Bmo^^m^^f^msmmo^x, mm^izmhx. 

tf3immttiiox\f^^^=^''y^)>mBii^0m^ (prsp) ^ i3-7^i5^^-:^*m^tt7 
> tr u >m^^ >y)VJL >if0 (B L N A R) 35: > V >iis^se (p B Fmmz t 

;^^^A{t^<\htLxm^'mtsnith(otbx\t. mi^\t=wSLti)in<^Jx{t^i\iiiffi 
n^snTVis (W092/03437) . ;i<Dit^m\tmm-mmi^^^n-Lxmmv^mm^^^ 

^ommtfdfsiWWitL. mnmu^^\^±-^'&^rctb\z:fu\i7yifitvx\^^^itfl. mm<D 

J®TO^^tt;aiffcoViTttVsSfc*^|^T*S. •^n&L^iCtt, ^iJA-ffS-*® lj3-;>^5^Jl'* 
25 )Vn^^A'(t'^mm?>nxi>^?, 2-49783.#il¥ 8-53453,ff098/34936.W099/5712K 

4-279588. ^iHsp 2-223587> Antimicrobial Agents and Chemotherapy. Mar. 1999. 
p460— 464) . JLtieaVifnt), -ft^W^^tt^S: e>l/Jfc^#|*l^;ttt0lP]±lC^4-rs<»: 
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8-53453 C|Bm$nfc{fc^!|^lc:-:3ViTttBg«t4ll)6«fTt>nTViS*^ ^^145* 

ttl 9 8 O^f^^^e^^nrViS (^BWOS4775669, ^ffl#S¥ OS5258509, Tetrahedroiiv 

1983 ^.Il39#^ P2531-2549, Journal of Medicinal Chemistry, 1987^.11 30 p871-880). 

10 

^^±oD:it€;^Rafflt:«icTViS^->''J>Wffi!*lfe^0 (PRSP) ^0-7^3^;^-:^* 

^!is©ii*n*<^e.nia«±o:*:^)^P5iit^oTVis^xi/u >mmmm (p r s 

P) •1=3-9^^5'^-7.^]g^ft7>tf'>U>iI&tt'r>7;Vx>if0(BLNAR) I^J:^^ 
X U >i^^ga ( P B P ) ^Sfc 1 f«CViiE# 13 - 9 ^ ^ A^fiJ fCiffllS < IStt bfc-f 

25 >7;i'X>imtcj*i/T^nfefit««**T^j:i:*Bffibfc. 2fa[o*;P7}?*-> 
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1. ^ [1] : 



Att- (CH2) r- (^'f'. rttl-SS^f) . - (CH2) s-0- (CH2) t- <^ 

s^^nt\t^n'enmiLbxo'^3^m-) . - (chz) s-s- (ch^) t- 
10 s^i:'at}tm^tn\:Mm^t) . - (ch^) s-nr*- (chj) »- (^f, 

, - (CHj) ,-NR'-CR''=N- (CH2) t- (^*^ R"' 

)V^m-r) . - (CHj) 3-NR'-C (-NR'-R') =N- (CHj) t" 
15 R^ s:feJ:U^t«HaiBtPIUl:i*&^b, R«ti7jc^I^^^fctt@^$nTViTt)«fcViC» 

-Ce7;i'^;i/S:^'r) 

R'ttTK^M^^fctt^ [2] : 



Y 





K [2] 
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TE^ [3] •■ 

X 

II 3a 
C (O)mR [3] 

15 Rtt7K^Mi'*fc«4#i^Tiq7jc^^ii?$nT*;i/si?^'>;i'«*S4-rss*^-r. 

C^-C,7)V^)Vt^'y. C-C,7)V^)V^t. C2-Cy7)V^)Vti)Vts:=-)V. 
-Cj7)V^}i^tl}V^=-}Vt^>'. C2-Ci7}V=^)Vt=^i^tf)Vt-:z)V. iJ^gl^nTViTfe 
J:Vi*;i/7l?^~>;K Aoy>M^, '>7y> -NR*R^ -OCONR^R^ -CONR* 
20 SOzR*, -S02NR*R^ -NR*S02NR*R«'bU<S-NR*C0NR*R = SST 

7i)\^rz\mm'^nT\f^x^i:\^^7mm.c,—Ce7)v^}v^^i^sC,-Ce7)v^)v^t. 

Ci—Cj7)V^)V:f3}V:^=-}V. C2—Ci7)V^M}Ut^=^)\^t^'>. Ci—Cj7}U^}Vt 

-CONR*R^ -OCONR*R^ -CONR*SO^R^ -SOjNR^R^, -NR" 
25 S02NR^R5*5J:tJf-NR^CONR*R^35^6M*^$n§gi^^Xfim$nfc:Ci-C67 
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Jg^*^^TViT^)«^:vi77;^*;K feb<tt®fim$nTViT'fej:vi3;S:vib7MO's5=- 

10 2. 4«:F»gTftl7K^^fi?$nT*;i/7H^r'>;VSSII^f*»55J, ^ [43 : 

^CHOC-(0)n— 

O [4] 

m^. R»«*5ii)i^*fcttCi-C6 7;i'^';i'*«"r. Rnamjft^nTv^T'b.kViCi— 
Cfl7;p*;K aiisnTViTt>j;viC3— C7'>^n7;i/=^ji/*st*. ntto^fcttis^ 

15 n§ti. 

3. R*J, ^5: [4] : 

— CHOC-(0)n— R^ 
R^ O [4] 

[Slif, R^ R^45J;afntt±IB2K::feltSlci*i:[^ilT&S. ] T^$nSSTfeS±IB 

5. Rj^7K^Mi'T»S±IBl|Bmo*;W'?'^:?iAft:'&<J!!I*fctt-e®E^iHitbTff#$ 
25 6. R'){»n-th*n=^->X5"Jl.T&-5±IBl~50^iTn55^tBic<3D;<3;Wt^:^iA'ffc^i^ 
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8. R'ifi. ^ [2] : 

R [2] 

9. ROji^ [2 a] : 

II 

CN^ 3 

K [2a] 

R2i3j;tjcR3tt±iBiK:*jt§ii*ti^«-??fes. ] T^sn^s-cs-5±lBl~ 
1 0. R°ifi. ^ [3] : 

X 

c (O)^R'^ ,3] 

I 1. R°i}i. [3 a] : 

O 

II 3a 

C {0)mR [3a] 
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1 2. ROj^/i, ^5: [3b] : 



O 

II 

5 CO— R'[3b] 

13. S: [ 1 d] : 




Att- (CHz) r- r«l~3^^t-) > - (CH2) ,-0- (CH2) t- 

«i'> s*5<fctKttt^n^n3ffiitTo~3&^-r) . - (cHz) .-s- (cHz) t- 

15 sc6J;t^tttWaBtl^i;«**^'r) > - (CHj) ,-NR*- (CH2) t- (^fp. 

7;W1/^ST) , - (CH2) 3-NR'-CR''=N- (CH2) (^4', R\ s^J: 
}V^mir) . - (CH2) 3-NR'-C (-NR^R'') =N- (CHj) (^'^'^ R'^ 
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R'ttTK^^m^^fcttS [2] 




5 j^^, ®flSISnTViT'bJ:V^Ci— C6 7;1/*;K (S)gmsnTV>T*>J:ViC3— Ct5/^D 

10 ) ^^tm\ 

TiB^ [3] : 



X 

sife$nTViTfej:v\ feb<^i^F*iI^c^■r□M^S:■^^x^^T'&J;^i7U-;k m^-^n 
TViTt)j:K sfc«li^l^^cAxa®i's■t^T^iT'feJ;v>79;^'^^;K t)b<tittmsn 

20 #5, fcfc'b^ t = 0T7&Oni=l ®i©^(caR3ni7|c^I^i^J!J^^®SSg-r. ) S^T. 

YttTK^i^^', Ci— C67;i/+;p, Cs— C7$^i'n7;i'+;K «feSl$nxviXt)J;Vi7KK 



wo 03/040146 



PCT/JP02/11477 



J:Vi*;i/#^^5/;K APy>®^, ->7y, -NR*R^ -OCONR^R^ -CONR* 
S02R^ -SOaNR-'R^ -NR*S02NR*R5t)b<tt-NR*CONR*R»*S-r 

5 Ci— CeT^P+Ji'^-'i^^-JW Ci— CeT;i/^;i'*;i/5i^-JV*=^''>v Ci— C6 7J^=^^;^:^• 
-CONR''R^ -OCONR*R^ -CONR^SOzR'. -S02NR*R^ -NR* 
S O 2 N R " R * *5 N R * C O N R * R ^ e. M*^^ nsem^TS^S tlfc C -C 6 7 

10 «IS:ltmi-5Jli'bT#S. 

R^i:Rni^n-6n3£55:bT®7jc^lgi^> (Dgm$nTViT'foJ;ViCi-C67;P+;K (S) 

ig^^-g-^T V5 T <J: 7 7 ;i/+;p> b < nTViTt>J:v^3avi utmost- 

7-if;i>*?^^!!cbTfej;Vi. ] 
20 1 5. R"'*^ ^ [2] : 



^ 1 3|3m(3D:*;Wt^^A>fb^tlS)S:tt-e0E^ffitUTfF^$nSii. 
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II 

CN-^ 3 

K [2a] 
1 7. R^ifl. S: [3] : 

X 

C (O)^R'^ 

10 1 8. R°70i. ^ [3 a] : 

O 

C (0)^R^^ ,3a] 

1 9. R°*«^ ^ [3b] : 



15 



O 

II 

CO— R' [3b] 
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2 0 . Rj&iTK^M^TJ^SilB 1 3 ~ 1 9 ©Vi-fnTS^fB®® * JW\*^^A{b-&i^*fctt^O 
5 2 2. 5|E5&«^>i?>m, R'')*^ ^ t2] : 




10 2 3. 5SE5&«^>if>IS, R"**. ^ [2 a] : 




15 2 4. l!IE75t'^>-if>li, R°5&5, ^ [3] : 

X 

II 3a 
C (O)mR [3] 

{■A^. X, m:feJ;tKR»''tt±El 3{C:feltSiti*i:l^in?&S.] T^$nsST&S± 
2 5. ^E*«^>1f>iS, R°75^ [3 a] : 
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o 

C (0)^R 



3a 

[3a] 



26. mEifl^>'\i>n> R°ifi. ^ [3b] : 

5 

O 

II 

CO— R' t3b] 

2 7 . Rj5«7K5t5®?T*^±iB2 1 ~ 2 6 ©ViTn;{i^|B«j<Z)*;Wt^:^Aft:^<Kl*fctt-€- 

2 8. mE-fy^<y-^>m. A^&t- (CHj) v-O- (CHz) (^4", v43j;t;w<Z)Vi 
■rnd^J0l?fe^-:;^tt0~3S:^T), - (CH2) v-S- (CH2) v*3J; 
t;fwJiMIBt|^i;iti**^f). - (CH2) v-NR'- (CH2) vfcitlfwtt 

wiBti^i;iti*?£^i/, R'tt7K3Siii^sfcttgm$nTViTt>j;viCi-C67;i/^;v*^ 

15 1"). - (CH2) v-NR'-CR'>=N- (CH2) ^- (Stct^, R\ v43 J;l^w«|{llBt 1^ 

Uii^icSr^b. R^fiiTic^M^sfcttfi^^nTViTfeiViCi— Ca7;i/4^;i^*^-r), "bt 

<\t- (CH2) v-NR'-C (-NR^R^) =N- (CH2) ^- (i5:tf', R', R^ vfe 
iaCwttMSatl^CiKi^Sr^U, R''«*3flM^S)!tttag|SnTViTfeiV>Ci— CeT;^ 

20 UTff^Sn'Sill, 

2 9. ISE*f^>1?>S, A*«- (CHa) y-O- (CH2) w" (i^^". v^feJct/CwOVi 
■rn*^ttOT'fe'5-:3&«0~3*^'r) > - (CH2) ^-S- (CHz) w- (^■^'^ v:feJ: 

t;wtiHiriBtiRii;it*«:^-r) , - (CH2) v-nr*- (CH2) w- (^*^ v^jio^w 
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^t) . - (CHj) ,-NR'-CR''=N- (CHg) w" (^'=t'> R*^ vfeJ:tKwtt«tl8B 
i IrI VM^^^ b, R " tt7jc3!IM^S fcttStft^tlT^iX J; C i— C eTJl/^^JUS^T) , 
fet<tt- (CH2) v-NR»-C (-NR^RO =N- (CH2) ^- (^4", RS R^ 

T;!/:^^;!/^^^) , R"**, [2] : 



3 0. ^E*«'^>i?>S, A35«- (CH2) ,-0- (CH2) (SII", v:fe<J;t^W(Z)Vi 

■rm^«OTfe^-:;&tio~3S^-r) , - (ch^) ,-s- (CH2) w- (^"l"^ v*J: 

t;ewttiIIB<hllCiti*<£^t-) . - (CH2) v-NR'- (CH2) y,- v^^Uw 

\tttii&tmcm^nv^ R«tt7K3!iM^^fettfi«$nTViTt)J;viCj-Cs7;p^ji^s 

Sf) , - (CH2) v-NR»-CR''=N- (CH2) w- R*' v*5<fcl^wttS&IB 

ti^Dit^^^b, Ri'ttTK^ii^sfcttgj^^nTViTfe.tviC -C6 7;i/^;i^^&^f), 

'bb<«- (CH2) v-NR'-C (-NR^RO =N- (CH2) w- (^^"^ R'^ R^ 
7;i/=^^;!/*^f) , R"**, ^ [2 a] : 




X 



[2] 




O 



[2a] 
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3 1. mEi)^^>-^>m. Aj&t- (CH^) v-O- (CH2) w- (^f, v^ilXwOVJ 
•rn«^ttOTffep-;&«0~3<£ST) , - (CH2) v-S- (CH2) ^- (^4". v*5j; 
5 iKwttWflBtl^UiSift&^l-) . - (CH2) ,-NR«- (CHa) w" (^'f' v*J:r;w 

m-t) , - (CH2) v-NR'-CR'' = N- (CH2) w- R'^ v*J;t;wttMfB 

hV<\t- (CH2) v-NR*-C (-NR''R'=) =N- (CH2) ^- (^tf. RS R^ 
10 v:feJ;t;fwtttafBtl^Dl:i**^b, R«(i*5NII^*fcf*fiSl^nTViT'bJ;ViCi-C6 
7)V^}V^^t) , R°;&^. [3] : 

X 

15 3 2. ^E*t^>if>^. A*«- (CH2) v-O- (CH2) w- (^^f^ v*J;atw©Vi 
■fn5&>ttOT?'b5-;&ttO~3*^'r) , - (CH2) V-S - (CH2) ^- (^'=f. vfeJ; 

xsw\mtitm]:MmMr) , - (chj) v-nr«- (CH2) w- (^^^^ v:}3j;z^w 

ttl8^t(^i;it5lc*^t, R»tt*«ii^*)tl4MSnTViTt)J;^iCi-C67;P^;i/2: 
^-T) , - (CH2) ,-NR'-CR''=N- (CH2) w- (^4", RS vfeir^fwttfrlB 
20 tI^DSi**^U R''tt7K?!lM^*fc«®Sl^^nT^iT'bJ:ViCi-C67;i/=^r;WS*t-), 
t)t<tt- (CH2) v-NR°-C (-NR''R'=) =N- (CH2) w- (^^-^ R*^ R^ 
v*Jj;tKwe«9«BtPIUS5fcS^b, R«=tt*lgIS^*7S:»ttSISnTViTfeJ:ViCi-C6 

7;i^+jw*iS'r) > R°*^ ^e: [3 a] : 

1 
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IS 

O 

3 3. mEi)^^>'\£>m. Ai)i- (CH2) v-0- (CH2) w- (S:^^ v*J:rXw©Vi 
5 ■rn*>tiOT'fe5-:3&ttO-3<&^1-) ^ - (CH2) v-S- (CH2) w- v:feJ: 
t;wttWEtl^Citi**S-r) , - (CH2) v-NR'- (CH2) w- (^4'. v*3J:tJCw 

^f) > - (CH2) v-NR'-CR^=N- (CH2) w- (S:^, RS v*j;tKwttffE 

10 'bt<tt- (CH2) v-NR'-C (-NR'-R') =N- (CH2) w- (^^^ 

7)V'¥}Vt:^'r) s R"**, ^ [3b] : 



O 

II 

CO— R' [3b] 

35. ]lE55^^>if>3S> A*«- (CH2) 2-. -CH2-, -OCH2-, -CH2O-, 
20 -0-, -NHCH2-, -CHjNH-fe-SViJi-NH-, R»;5t7j<^M^l?feS±IB 1 3 

3 6. ^E*t'^>-tr>^, . A*<- (CH2) 2-^ -CH2-. -OCH2^. -CH2O 
_^ _0-, -NHCH2-. -CH2NH-S^Vi«-NH-, R°f)^. ^ [2] : 



wo 03/040146 PCT/JP02/1 1477 

16 




5 3 7. mEi)t^>-\i>m. AHA- (CHj) 2"^ -CHj-, -OCH2-. -CH2O-, 
-0-, -NHCH2-. -CH2NH-&SVitt-NH-, R°*^ ^ [2 a] : 




3 8. ^Eiii^>'\£>m. Affi- (CH2) 2-> -CH2-> -OCH2-, -CH20-> 
-0-, -NHCH2-, -CH2NH-*5Vitt-NH-, R^ffl. S [3] : 

X 

II 3a 
C (O)mR [3] 

39. ^E*t'^>1?m A/|t- (CH2) 2-> -CH2-, -OCH2-, -CH2O-, 
-0-, -NHCH2-, -CH2NH-*«l/itt-NH-. R°*«, S [3 a] : 
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o 

C (OUR^^ „^ 

4 0. mEi!fi^>'\f>m. Aifi- (CH2) 2-> -CH2-. -OCH2-. -CH2O-. 
5 _o-, -NHCH2-, -CHzNH-SSVitt-NH-. R°ifi. 5S:[3 b] : 

O 

II 

CO— R' [3b] 

10 4 1. R5&«7K3f§M^T»-5±IB3 5-4 0 0ViTn*^8B«^O;«j;Wt'^^A'fl5^%*fc«^- 

4 2. mE;5t'^>-t?>]l, A*<- (CH2) 2-. -CH2-> -OCH2-. -CH2O-, 
-0-, -NHCH2-. -CHjNH-ftSVitt-NH-, Rifi}d7W}V:i-=¥'y;f^^)V. 
R''*J7K5illi^T&a±l31 3IB«(7)*;i/n^t^A{b'&«g&Sfctt^OE^ffitbTfF#Sn 

15 

4 3. mE3&M>€>^, (CH2) 2-> -CH2-> -OCH2-, -CH2O-, 

-0-, -NHCH2-. -CH2NH-**Vitt-NH-, R*«tr;XP'f;V:t=^^'>^5^;k 
R°ifi. S: [2] : 
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4 4. mEifl^>^i>m. A*t- (CH2) 2-. -CH2-, -OCH2-. -CH2O-, 
-0-. -NHCH2-, -CH2NH-*^Vitt-NH-, R3&«k:A'D-f;i/:i-:^'>p(5^;K 
5 ROj&t, ^ [2 a] : 




3 15^©:^; ;i/A*^:^ Mt^<}^ S tt^ ® mm& t LTff^^ n<5m. 
10 4 5. SE5&«^>-tf>^, A35it- (CH2) 2-x -CH2-, -OCH2-. -CH2O-, 
-0-. -NHCH2-, -CH2NH-*5^i(i-NH-. R*Jt;A*n<;V:t=^'>^5^;K 
R"**, ^ [3] : 

X 

II 



C (0)^R^^ 



[3] 

15 1 3fBmw:ft;WN*^^>A'fb'&t)Sfctt^®E^fl,tbTff#Sn'5iS. 

4 6. mEi}i^>'^>m. A*«- (CHj) 2-. -CH2-, -OCH2-. -CH2O-, 
-0-, -NHCH2-, -CHzNH-feSVitt-NH-, Ri!]t\i;-^a^ )V^^i^^^}V. 
R°*^ [3 a] : 

o 

C (O)mR^^ ,3,3 
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4 7. mEt'i^>-\i>m. A*«- (CH2) 2-> -CHj-. -OCH2-, -CH2O-, 
_0-, -NHCH2-, -CHzNH-fc-S^itt-NH-. R*«t:A'D< ;V:t^'>/5^;K 
R°i!)^. [3 b] : 



4 8. ^E;5i^>-tf>S, A;5t- (CH2) 2-- -CHj-, -OCH2-, -CH2O-, 
10 -0-, -NHCH2-^ -CHaNH-feSV^tt-NH-, Ri}^}d/W 

RO^^tKJSM?^. Y*<7KSlli^'^* t)>'^>-if>SI±T?A55« 7-:t*y-l-71f tf'>^ P [3. 2.0] 

4 9. mEi!)^^>^f>m. Af)^- (CH2) 2-, -CH2-. -OCH2-^ -CH2O-, 
15 _o-, -NHCH2-. -CH2NH-&SVitt-NH-, R35i«t!AD-1';i/:t=^^'>p^5^;K 
Y55S*^®^, R"35S. ^ [2] : 



20 ^>-fer>ll±TA*« 7-:t=^^y-l-7lflf 'Vi' n [3. 2. 0] a:^ h-2-X>0^^fi[g»C^bp^^ 
«t'bb<ttA7'eTSSl$nfc, ±E1 3IB«O*;W\*^:!^A<l2'&«l«JSfctt-e0E^5&tb 



O 

II 

CO— R' m 
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5 0. mEi!fi^>'\£>ms Aifi- (CH2) 2-> -CH2-, -0CH2-, -CH20-, 

-0-, -NHCH2-. -CHzNH-feSVitt-NH-, R*tlino^;W:t=^^'>p^5^;K 
Y5!)«7K«M^, R°*^ it [2 a] : 




-lf>S±TA;&« 7-^4^ V-l-71f tf D [3. 2. 0] h-2-X>©i^'a'&1H-*tb;>^ ^'ft'b 

10 $$ns%. 

5 1. mEt^^y-^ym. A*t- (ch^) 2-, -CH2-. -0CH2-, -CH20-, 

-0-, -NHCH2-. -CH2NH-*SVitt-NH-, Ri)^\£;W 
YifiT^mm^s R°d^ ^ [3] : 

X 

II 33 

15 ^ (O)mR [3] 

feb<tt/l7'(aT§m$n;^c> ±IB1 3f2ic«3:<j;WN'^:^^A<b-&tl*feli^0^^ai:UT 

20 

5 2. ^E7&«'^>-tf>S!!, AtJJ- (CHj) a-. -CH^-, -OCH2-. -CHjO-, 
_0-, -NHCH2-. -CH2NH-*SVi«-NH-, RifiEJW}V:i-^'y}^^)\^. 
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Y5&«7Kill^^. ROjJJ, [3 a] : 



o 

II 

c 



(O)mR 



3a 



[3a] 



5 3. mEi)i^>'\£>m. Aifi- (CHz) 2-, -CH2-. -OCH2-. -CH2O-. 
-0-, -NHCH2-, -CHzNH-fcSVitt-NH-, Rt^il/W JV^^y'^'^)^^ 
Y*<7K5^m^. R°5&^ [3 b] : 

o 

II 

CO— R' [3b] 

taj&« i-t^v-\-7^\^'y^ p [3. 2. 0] a:/ h-2-x>©i^'&<4efc^t;^ ^'fife t' < f*>''^ 

5 4. mE*«^>if>5l, A*«- (CH2) 2-> -CH2-, -OCH2-. -CH2O-, 
-0-, -NHCH2-, -CHgNH-feSVi^-NH-, R''*tCONH2T*$nSST 
hK). 0-\i>m±rAf)^ l-^^V-l-7^\^'y^ o [3. 2. 0]^y h-2-x>0«g^^glc^ 

5 5. ^E*«^>if>]l> AUfi- {CH2) 2-> -CH2-, -OCH2-, -CH2O-, 
-0-, -NHCH2-. -CHzNH-feSVitt-NH-, R°75tCONHMel?S$tiS 
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5 6. mEf)i^:>'-\f>m. A*«- (CH2) 2-> -CH2-. -0CH2-, -CH2O-, 

5 -0-, -NHCH2-, -CHjNH-feSVitt-NH-, R^AtCONMe zT^^tl*^ 
T» D , ^>'^>m±'^Ai!fl l-t^V-l-7-^\ii^^ D [3. 2. 0] a:^ h-2-X>fl)i^^MK: 

5 7 . Y!i>S*lgM^T*S±|B 5 4~ 5 6 (0Vi-rtl;5^^m©;^j;W"?^:!^A^b'&tlS&tt^ 
10 ©EllffiibTlf^$nSi[, 

5 8 . R*t7KSim^-e*5±SB 5 4~ 5 7S«0*;WN'^^A{t;^<l»Sfctt^-0ESIffl.i: 

5 9. jSE:0^^>1f>S|l> R35«tfA*a-r;i':t+'>p^5^;k AUji- (CHj) 2-, -CH2 

-OCH2-, -CH2O-, -0-, -NHCH2-, -CHjNH-ftSVitt-NH-, 
15 R»*iCONH2TS*nsST*?),^>-fef>^±-^A*<7-;r^V-l-71flf'>^D[3.2.0] 

6 0. SE^^'^^if^m. R55JtfA*0-l';i/:t:^^5/pt5';K A*«- (CH2) 2"' -CH2 

-OCH2-. -CH2O-, -0-, -NHCH2-> -CH2NH-SSVitt-NH-, 
20 R°;5>^CONHMeT^$n5S"C*D, A>if >^±-^A35n-:t^y-l-7-tf fcTi/^D 

[3.2.o]A:/h-2-x>©i^^ia[iifcMbp^^'&'bb<tt;i9<4T?ggi^^nfc, ±gi aiam 

6 1. ^E5&t/sc>^f>^, R*<lf;\*P-r;i/:t=^^'>p^5^;K A;&t- (CH2) 2"^ -CH2 
-OCH2-. -CH2O-, -0-, -NHCH2-, -CH2NH-&-5Vitt-NH-, 
25 ROji^CONMezT^SnS^T^D, '^>-t?>S±TA*« 7-:t=^^y-l-71f tf'>i7 P 

[3.2.o]'\:/h-2-x>©i^-&ffigfc^sfb^i5'<a:'bb<«/^^fil:Tfgfil$n&, ±IBi 3lBiJ 

(Dtt)v;-^^^Mt^i^^tc\t^(Dmm&tbxffm^n^m., 
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6 2. jlE*«^>ifm R*ttf;^P-f;i':t+->P^5^;k AjJt- (CH2) 3-, -CHj 
-OCH2-, -CH20-> -0-, -NHCH2-, -CHaNH-fcSVitt-NH-. 

6 3. 8lE*<^>if>l!l> R*$fc;;tn-1';i/**'>P^5'->K Affi- (CH2) 2-*SVitt- 

CH2-> RO^^CONHz. Yffiyi<.mm^r:Sby). ^>if>^±TA;0t7-:t^y-l-7lflf 

j/i' o [3. 2. 03 a:/ h-2-x>®iS^&m»c^Upt iS^et) b < tt/i^fi^-esMsnfc, ±ib i 

10 6 4. ^E5(l«^>"^>3^, R*«t!A*0-1';V:t^>'pC5^;K AAS-OCH2-, -CH2O- 
71f tr^>^ n [3. 2. 0] h--2-X><0f^^&.m\zMb:f>^^^ h < w^y^rm^-^titcs 
6 5. ^E*?^>i?>^, R*«lfAO-f;V:t=^^V;t5';K Aifi-NHCHi-. -CH2N 
V-l-7lf e'>i7 n [3. 2. 0] h-2-XXOiB^^ieiC^ L/^ ^ftfe b < «A5fi[1rBJfe$ 

rift. ±®i 3ffi«EcD*;i'A'^^^A^b'&t>^fctt^®E^iatUTff#sn«ffi. 

6 6. ^E*t^>'e>SS> R75St!A*a-1';i':t^v'^5^;K A*t- (CHj) 2-, -CHg 
_0CH2-. -CH2O-, -0-, -NHCH2-, -CH2NH-fe5Vi«-NH-, 
20 ROji^CONHMe^ Y*i*iflJIi^T?& D , /^>if>^±TA;dn-:t=^-y-l-7tf tTv-i^ O 
ii.2.&]^'fh-2-X><Dl^^U9\z1^h:^^^%V<\tJ^^iSLrm^-Snft. ±IB1 38B« 

6 7. mEil)^^>-^>m. R5i/^t!A'P'f;p:t^>'P^5^;k A;!5^- (CH2) z-feSV^tt- 
CH2-. R«5&tC0NHMe, Yifi7i^mm^r$>^. ^>if>SI±TAj5n-:t^y-l-7lf 
25 br'>^o[3.2.0]^^h-2-x>©ig-&fi:ttfc:^b^3'<a:feb<ttA7&T?fim$nfc. ±E 
1 3lBii©^JW\*^^>A'ft;'&tl*fctt-€-(DEllffii:tTffW$nSi[, 
6 8. SE75«^>if>ll, R*tt!Aa-l'JU:t=^^>'^5^;K A^&t-OCHz-^ -CH2O- 
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feSVitt-0-> R'';5^C0NHMe> Y^t^KSllM^Tfe 0, '<>-t?>S±TA*« 7-;t^V 
-l-7lf tTi^i^ P [3. 2. 0] ^-f h-2-X XDi^^ffimC^* Lp^ ^'ftfe t < «/'^7fi[Tfitfe^f n 

6 9. mEifi^y^yn. Rifiy^nu^ Aifi-mcwz-. -chzN 

5 H-&«V>tt-NH-, R°*^CONHMe. Y*J*^ji^ D , ^>-fef>^±TA*n- 

:t+y-i-7if tf'>i7 o [3. 2. 0]^:/ h-2-x>oi^'&OTt:^up^^'^i'feb< tt/'^^ffiTS 

7 0. mE75t^>-tf>S, R*itfA*D'r;P:r^>'P<5";k A^Ot- (CH2) 2-» -CH2 

-OCH2-, -CH2O-, -0-, -NHCH2-. -CH2NH-*^Viti-NH-> 
10 R<'*«C0NMe2. Y*«7K^®^Tfe 0 , ^>1?>ll±TA*t7-:t^y-l-71ftfS/^P 

[3.2.o]A:^h-2-x>o!)^^(fcfiic:**b^^'<a'feb<tt/'^5fi["rfi^$nfc. ±fBi 3tB« 

7 1. SE55S^>if>!i. R*tfc!A*D'f;P:t*>'p^5";K Ad^- (CH2) 2-**''^«- 
CH2-, R«35«CONMe2, Y*^*^Jli^T*D, '<^>"fe?>m±-eA*t 7-:r=^V-l-71f 

15 e5/^p[3.2.0]^:/h-2-x>©ig^{4glc^t;<^<ftt>b<ttA^^aTilSi;3^nfc, ±E 

7 2. ]SE*J^>if>m, R*st!AP'r;pJt-=^>'P^5^;K A;5t-oCH2-. -CH2O- 
SSti(4-0-»R«*«CONMe2> Y55«7KSgM^ T & 0 , >if >^±T? Aj5it 1-^^ y -1- 

7if tr'>^ p [3. 2. 0] Ay h-2-x><Di^'&&gK:^!H/ ^fit) b < ttA9tt-eit^$nfc, 

20 ±131 3|B«g<D;^?;W\'^^A<t;'&tlSifctt^<^g^SitbTra$n^:^. 

7 3. n^fi^y^y^. ^ifiMnu-im^'y^^^)]/. ajs^-nhchz-, -chjN 

H-fe-SVi^-NH-, RO^tCONMea^ Y*«>!Kfflli^T*D» '^>-fef>8l±TAj5< 7- 
:t-^y-l-7ifl^5/^P[3. 2.03A:/h-2-X>©^^&gfc^t;>^^ft'feb<ttA9'(a[TS 
^$nfc, ±E1 3|Bm«);<j;W\'^^-A^b^tl^Jt«^©E^^6tbTlf#$n§i^. 
25 ' 7 4 . ±IB 1 ~ 7 3 0DViTnd^E«©*;W\*^t-A<ti'&4^Sfca-eog^fiifc bTff^$ 

7 5. ±IB1~7 3OVim*^l5m<0*;WN*'^:^A'fb'&!fel*fctt-5-OEIIiafcbTf^^S 
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V fu }i)v^<Dnm^^rc\t^^m^<Dmm^ i ~ 3 © fecjs^^i-f ens. iij&fe©^ t 

R'Jr:}3ttS r7KKSt«k0glfeSnfcCi-C3 7;i/=^;H tbTttm«t:HP+'>p^ 
F n+>'X5^;K 2 - b F □^^r'^X^'JPfeSVitt l-th*0^i/-l -p^9^JPX5^;P;d«#tf 

ens. i|#icieF®ja:t)Oi:bTtti -bHn^$/xg^;v*t#tf sns. 

15 n-zr^)V. 'i^J-:f^)V. tert-y5";K n-^>5";K n-^^i^JP^^M^^^fc^^i- 
:K«i=K®^^^l~6(iDfe0;{)^^tf6)ns. fiFji35:'b0<i:bTam(^^5^>'K X5";k n 
-yn t!;K vynb;i/^®*0«^*fc«^i-«^iH^o^^^ i ~ 3 ©t)0)&«#tf ens. 
jS^s: o t i^Tttp< 5^;i'»s vittx^;i'*t^tf ens. 

20 t!U55^;K t!U^5?;K 5^xx;k 7U;k tfDU;K -fs^i/'j;!/, :t^+i-yu;K < 
v:t^i}-yu;K 5"7i/'j;k -rv5^7i/u;K hU7yu;K ofu;^ ^>v^7V 

ns 0 ~ 3 <®<DAxPlI?^^tJ 5 /^Vi b 10 M<DM^m^h h < ««S-&#S^^#3S:«'*^tf 

ens. iffmf3.h<Dtvx\t\i^)z^}V. fcru$$?;K tfUiS^-:?;K 5^xx;k 7'j;k ba 
25 'j;k -i'5^'^/u;k :t^iJ-yu;K 'ry:t+iti/u;K 5^7yu;K 'rv9^7i/'j;wfes 
vitthU7yu;i/*<^«'ens. <i#tiifji)^'botbTtttfUs^;K 9-x=i)v. 7Ujk e 
o u s rj^y u t^nrV 'J ;k v ^^-ti-y u s «5^7 7 u )Vf)m\if e ns. 
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;i/X5^Jk \f^J-J)V:^'^}V. }£^J5i^)V^^)V. \L^)^-J)\i^'^)\. 5^xn;i/p^5";K 7U 

;i/p^5^;k fcfDij;up^5^;K -r5js^yu;i'>^^;k it^i^-i/UJi^^^^JK 

^©gllll^, miSM^. 6®«ns 0 ~ 3<@®^xnli^S-&tJ 5 1 0 

;i/p^^;K 5^xr:;i/p^g^;K 7U;pp^5^;k tfDU;i/p<5^;K -r5yyu;i/p<5^;K 
10 yu;pj>^5^JK -f v:t^'t)-^/u;M5^ji/, 5^7\/u;1/p^5^;k >ry^7\/u;i/p^5^;i'»«vi 

rfijftsnTViTfeJ:ViCi-C67;i/+;i'j > rnjsisnTViT'bJiVJCa— C7'>^d7 
, rn^^nxv^T'b.kVi. t>L<ttSl^^c^"r^J^i^*'g■^TViTt)J:^i7'J- 

C2— C7 7;u=^^;p*;i^5j?~JK Cj— C7 7;i/^;i'*;i'3j?~;i^*^'X Ci—c^7)\^^m 
^i/%)\/tsZL)\/. C3— C7'>i7 0 7JWK 'RS$nTViT'b.J;Vi*Jp5i?+v';K APy> 
jg^^ -NR*R^ -CONR''R^ -OCONR^R^ -CONR^S02R^ 

-S02NR''R^ -R''S02NR*R\ -NR^CONR^R^ (R"* J;OtR ^ttMBBti^ 

25 ) . -C00CH2OCOR8 (R8ttCi-C67;p=^^;w*^t>r. ) ^j&«#tfe> 

\ 
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y7'P#=^^'>> n-:/h^i^. -iVZTh^-y. tert-:/"h^'>. n-^y'^JVt^'y. n- 

O^mik 1 - 3 <0%)®;5«#tf ens. i|*f::»a)5:t>©i:bTttp^ h*->*5V>ttx 

-f y^Ph!ji/5^^, n-:/5";i/5'^» -rv:/5";i/5":t, tert-:^5^;i/g^:t. n-^yj-)V^ 
10 n -A:^^S/;i/5":t^©egH^*fctt^^ft«a^^<0^9jllS: 1 ~ 6 <D fe<D*«^tf en*. 

5 ttX5^;i/5^:t35«#tf . 

15 V7'Ph:;i/:^;P)J?x;k n-:/5^;i/;^7;i'7}?-;k >ry:/5^;i/;^;;i/jj?x;K 

yp fc!;tx;i/, n - :/p tr;u;tj;i/ji^-;k < V :/p fcr;P*;P3l?r:ji/^<Ditii*^*&tt^j-:eji 
2 - 4 <0 ens. !|^k:i?3iJS: O t bTtt7-fe5^;i/feS Vi^y P 

20 =L)vt,m\i^n^o 

:j-^->, n-:/pt!;i/*;i/#x;i/:t^'>, yypt!;i/*;i/7j?-;i/:t=^lr'X n-:/5^;i/;it;;i' 

25 7;i/+;i.;t>;i/7i?^;i.:t^^i/*«#tfe>ns. jf®;fefe®tbTtt7"fe5';i/:t+'>, :^Pt!:tx 
n-:/Ptf;i/:*;;i/#n;i/:t^'X 'f yyptf;i/*;i/7j?x;i/:t-:^S/^(Dieil«^Sfc 



wo 03/040146 PCT/JP02/11477 

28 

- Ji?:^^ xjk V y P ;i.jHx;i/^0 iim^s 2 

TApy^ii^^j tLx\t. yymw.'?. mmm^. ^mm'^'Rnsomm'i'm^?>n. 

Sm$nTViT'bJ;Vi. 'bL<«8II^^CA7^DJI^^S^^T^>T'b<fcVi7'J-;K S 

15 m^nx^^Xhi:^\ %L<\tm\H\z^7-n0.^^^AjX\^^Xh^l^7y)V=^)Vf}mif&n 

i 7 5 W6 ns. 

R3fej;o:R3^ct3tt^ r3;^v^b7M®^T-oSj ;S:e.mcR'*it;R'35«-^K: 

tr'^^':^>, ^7V/UX 5^7y'JS^X t;^7i^^JX 5"^^;Uj1^UX 7'1?;'^X -rh^ 
kHP7iffc:x 7^h7t HP'>*7l2ftf>, A^lJ-h F P>^7if t!>^0 1 tfctt2 

25 0!)3y5:Vib7M«)'^xPS*«^tfe.nS. lifiiifet)® t bTtt7-fef5^>^X IfPUv^X -r 
h7t I<PlfU5^>. tf'"^^':?^, =^7VV>. 5^7VU5?X ^;i/3j^U>*SVitt5^*^ 
jPTKU^T&^^frfe.n-S. #lCjffji;5:fe®tbT«7if5^v'X tfPUv'X 7-h7tFPt! 
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liTfeckVi, 'bb<^imrt{cAxaMi'*^^T^iT^)J:v^77JW^75^#^fe>ns. 
5 nmuhot UTtt7K«S^^ usi^nTViTt) J;Vi;<f^;K etfesnxvixt) J:Vix5^;K 
lll^lCArPM^-*'&A;TViT'bJ:Vi7U-^;K ml^^::'^7•DJIg^*#^^?ViT'bJ:^i75 

;i/^;P7&^*^tf ens. 

nxti)v-^^'y}vm^n^'t^m.r)\'^i!f'fs.?>h<D%'^^. -fu }^yy^tm^^ti^^^^ 
15 mizmmt^mzmm-^n^Mtf^mif^n^. B^L\,^mtvx\t. ^ [4] : 

— CHOC-(0)n— 

O [4] 

fi^r-ssj (DffioD^FijtbT, ^5^;^ x5";i/^oCi— C6 7;i/+;k h^^5/^5^ 
jK xh^i^pt5^;w a-zh^J'X^'jK 2-p^l>=^'>xh:^^i^p^5^;i/#oC2-Ci27 
;i/+ji/^+e^7;i/=^^;K $e>i:: (2-:t+y-i. 3->?:t^v-;i'-4— ;)^5^;k 
25 (5_p^5i;p_2-:t=^y-i. 3 -j?:t=^^v-Ji/-4-<;i/) >^g";K (5-t-:/5^;l/ 

3-v':t=lry-;i/-4-'f;i/) ^t^'Jk ( 5 - 7 xx;|/- 2 -:t^y - 
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m7i\i2-3^itx9-)V. 2, 2, 2-hU^DDx^;K¥oc,— CgAoyyT 

15 ^)V-2-:t^V-l, 3->?:t=^y-;i/-4-i';i/) (5- t-:/5^;v-2-:t 

+y-i, 3->?^=^^y-;p-4— f;v) ^5^;^ (5-7xx;i/-2-:t^y-i, 3- 
5?:t^y~;i'- 4 — ^^;i'^j&<#tf ens. 

20 2—Ci7}V^)\^:i-^->tl)Vt^::^)WmX\t2-B^itX.h^'yti)Vt^:=-)V. 2, 2, 2-h 

h^i^^)V7!^=-)\^oSif^^ 1-5 ©Any / 7;i/+;i':t+>':*;i^5j?x;i'> 00 a 
«7 U ;u:j-+'>* ;i/7)?- ;i/^(D«lSi*fcttilS«i<^ c 2— c 7 7;v^r-;p:t'^^'>* ;i'5i?x;i/, 

>v';i/^+>':ft;i/2H-;w p -x h □^>v';i/:a-^e/*;i'sj?x;i/^©77;i/4^;i':t^r'>*Ji' 

U 7}l^^)Wy^)}V^ifimii^n^. $ 6 fc4#(^T?iP7K4J-i!ilsnT7lcilSfeJ;t^/Sfctt7 

sy*, 7s.pym%v<\t^7=.i^/m^n±t^^n^B&^m^^^:ith'ssmx$>-o 
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5 fcSfeO^i^tf&n*. #K»jg:^'b©tUTa- (CH2) 2-. -CHz-s -OCHg 
-CH2O-, -0-, -NHCH2-> -CH2NH-SSVi«-NH-*W6n5. 

10 wens. 

m.^mii<on. ^tt. ^\fi\::^t^m.mim\zm^mtLX9immm. mm. u> 

X t:x;i'5 7., ;^ h l/y h 13 *X • Mir^^T.. 7.VV:fV:iv-^7.' Xa.-=£X7, 
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nBli^R±<D:fet?S:^1S^^«^:oT^i§^-S/U>B'ffili|f«ll (PRSP) ^jS-^^^'p^- 
5 7.M^tt7>tr>''J>»tt-1'>7;PX>1fM (BLNAR) ;&:<i:^xj/U ^^-^SS (P 

B p) ^^ic h. hm^rn^ ^-yi7if m\z%iu < m^^mrnvtc-i >y)vx ^-tmic^t u 
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i--hU^>z^)V {(2R,3S)-3-[(lR)-l-t HD:^-i'X5^Jl/]-2-[2-(3-t Ha+5/7x- 
;p) -2-:i-^-j JL^)V] -4-:f =^ y 7 -^^i? ;W ( h U 7 x n;V7}N ;^ tM 7 - U x » 7 -fe 
f—h (358iiig) C9THF (6inl) WfcMT h «J X5^;i/7S > (405iDg) ti^UUh^) :^^}\^ 

=yy> mm) *ip^> mmmt^i^rc, Km^^7i^^^mxmm3:^)vx^^nvm • 

r i-=.hU^>'J}V ((3 S.4 R)-2-:e-=¥-V-4-(2-*=^V-2-{3-[(hU;>^5";W'>'J;i/)^=^ 

->] 7 x-;w x5^;i/) -3- { (iR) -1- [ ( h u u ^+^^] t-^^^p >- w ;v) 

( h U 7 X x;V*X * 7 X U r » 7-fcx- h il O © e> J'i»M-r 5 ^ t < ^ 



W^T#enfc4-xhO'>?>i?;i/ ((3 S,4 R)-2-;r+V-4-(2-;r*y-2-{3-[(l>'Jp^5' 

;i/'>u ;i/):t^>']7xx;wx5^;i/)-3-{(iR)-i-[(b U /5^;U'>u;W:t^'>]x5^;W7-fer 
()s u 7xx;i/)tcx*7XU7*»7-fe-r- h t2,6-J-ievt-':f^)V-p-i7 V 

/txmi30'C{CT6.5ii#r.aiinii^#L.;«S:^mffiTlC^jiSSSLT#6nfc^?iS'\+-t}->/ 
B^®X5^M^6i^ll^b • JSIR • i5fe#mMffiTtK«IUT4-xha^>$?;P (5R.6S)-7-^^ 
V-6-{(lR)-l-C(b U :^^)\/^y^) ;p):t=^^>']X5^;W-3-{3-[(h U :pC9";1''>'J ;P)*=^^'>3 7 
xx;i/}-l-7lflf->i7 D [3. 2. 0] h-2-X>-2-*;i'7H+>'I/- h (218iDg) 
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•HNMR (400 MHz. CDCl,) 6 0.15 (9H.s). 0.25 (9H.s). 1 . 30 (3H. d, J=6. 2Hz) . 3.11-3.35 
(3H.m). 4.18-4.32 (2H,in), 5.15-5.41 (2H.id), 6.77-6.88 (2H,m), 6.90-6.99 (lH,in), 
7.12-7.23 (lH,in), 7.44 (2H. d, J=8. 9Hz) . 8.15 (2H. d. 1=8. 8Hz) . 



5 Igc) 

4-n h U^>z^)V (5R. 6S)-7-:t=^^V-6-{(llO-l-[(b U /^^)Vy^^))V):t^>'']3i^M-Z 
-{3-[(h<J ^5^;i/>/<j;i'):t=^^V]7xn;W-l-71flf'>^^a[3.2.0] ^:/h-2-X>-2-* 
JV^^'yU- h (207ing) &7-fe h 'j;K3ml) \zmiy> ^?&T0. m^mtiQ. M) ^tn^ 

10 m.2m^}>wtmm(m\)t7-th=-h')}vm)^m^rc, ffi«&* (i.49g)Siin;^T. 

(CHP-20P) tdJ^OfflSib. 7K®^J^T^Wbfc^J-liSlfe«)^ISffi«|-rse:tT(5R.6S)-6-[(l 
15 R)-l-bHD+'>X5^;H-3-(tHP^->7x-;W-7-^4^V-l-7lftf>'i7D[3.2.0]^:?' 

f._2-x>-2-:^7;i/j}?>m ± b U ^^^^(Hmg) 

'HNMR (400 MHz. D,0) dl.23 (3H.d,I=6.4Hz), 2.90-3.04 (lH,in), 3.25-3.38 (IH.m). 3 
43 (lH.dd,J=2.8Hzt5.9Hz), 4.09-4.27 (2H.iii). 6.71-6.81 (2H,in). 6.81-6.89 (IH.nO, 
7.18 (lH.t.J=7.9Hz). 

20 

mmms 




(5R. 6S)-6-[(lR)-l-b Ka^r'>X5^;W-3-(t H 0^>/7xx;W-7-:t^y-l-7lf t*-> 
^ □ [3. 2. 0-]^:fh-2-Ji>-2-tJ)V^>m i-h^) •>AS(106mg) 
25 H(4.5ml)M<£^!k}^L/, tf/N'O-f ;i/^+'>^5";i'3-^< H (123mg) $Jn;tl^MaETll^rfl 
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7i(.mk'7ir^zyt7A-vn^vrc, m&ymm^^^htc^. ss*->'j*y;i/*^Ai^n 

t^>'']:^^)V (5R,6S)-6-[(lR)-l-t Kn^i/X5^Jl']-3-(t Ho+'>7xn;W-7-;t+y 
5 -i-7-ff t'S^^' D [3. 2. 0] /\yh-2-X>-2-*;pJl^=^^'>^-h(36iiig)*#fc. 

'HNMR (400 MHz, CDCl,) 61.20 (9H,s), 1.37 (3H. d. 1=6. 3Hz), 3.17-3.40 (3H,id), 4.21 
-4.34 (2H,m), 5. 72-5. 90 (2H,ia). 6.80-6.95 (3H,m), 7.17-7.25 (lH,in). 




I@a) 

^M0illtimf'tT. 7^))V ((2R.3S)-3-[(lR)-l-tHn:^^'>xg^;W-2-{2-[3-(fcH 
15 ;^ * 9 - U r » b (2. 30g) (Dm.it/> 5^ ^>(46ml) @tlgl;:^a-^4-(5^ /^)V7S. 

j)\L^yjy (60iDg) a: h u x5';i/r s > (2. 25g) sun a, ot: \z^n\^xmc v u x5=-;i/'> u 
;Ki.67g)=&?gTbfc. ^fifcMbTii^fBIftm >^i5^y-;K3mi)«:Jni;t. MffiTfc^iK 

K:^^U':7AT§fejSib. MJETJ::^j«?£@StT. {(3S.4R)-2-:t+V -4-[2-:t^ 

20 V -2-(3-{ [( b U X^^il^S^'J 7xx;WX5^;W-3-{ (lR)-l-[( h U X5^ 

;i/->U ;i/):t+>']X5";l/} 7-tf9"S?>- W;W ( b 'J 7 xx;i/7|^^*7XU ■r» b 
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XSb) 

mmrn<bntc7^J)V ((3S,4R)-2-:^+y -4-[2-:t+V -2-(3-{C(h UX5';i/5/U;P) 
:t+.'>]^5^M7x-;l/)X5^;W-3-{(lR)-l-[(hUX9^;i'>>U;i/)^^i-]X9^M7if5^ 
5 5;>-i_>(';i,)(|.ij7xXJl'7|N:;;jl^7XUr>)7i:r-ht-b>'WX>(100ml)Srinx.» A*X 

A^u^hifyy^- i^^'^>mmjL^)V) x-mmt^^t\z^y). 7^J)v (5r.6s)-7- 

:t^y-6-{ (lR)-l-[( h U X^^;!/!/ U )V) :t+'>] X5^;H-3-(3-{[( h u x^;^-> u ;w ^+ 
$/3;^5=^;W7xx;W-l-7lflf'>^a C3.2.0]^yh-2-X> -2-iJ)V^^^U-hilAA 
10 g) 

'HNMR (400 MHz, CDCl,) 6 0. 59-0. 68 (id, 12H). 0.95-0. 99(iD, 18H), 1.31(d, 3H. J=6. 
2Hz). 3.12-3.32(in, 3H). 4. 22-4. 27(in. 2H). 4.59-4. 69(in. 2H). 3.71(s. 2H). 5.15-5.2 
7(ni, 2H), 5. 79-5. 87 (in, IH), 7. 23-7. 31 On. 4H). 

15 Igc) 

THF (7nil) i:* (4nil) \Zh^)y}VtU:^^ >7.)V^ >mM7i^l^^M^Xm. ZtLtcmU 

fco'CT. 7V)V (5R.6S)-7-^+v-6-{(iR)-i-[(h ux5^;^e/«J;^):^■=^'>3xf^;^}-3-(3- 
{[(hUx^;^'>u;^):t=^^5/];>^5^;W7xx;^)-l-7■tftrJ'^'a [3.2.0]^:/b-2-X> - 

i§ji*@*U 7U;U (5R.6S)-6-[(lR)-l-tHn:^'>X5^;W-3-[3-(tHa+'>;t5^;l')7 
xx;W-7-:t=^^V-l-7lf ti'>J^ D [3. 2. 0]^%^ h-2-X>-2-*;Pxi?+>'U- h 



25 XSd) 

M«T#6nfc7U;U (5R. 6S)-6-[(lR)-l-t HD=^'>X5^;i/]-3-[3-(fc HD=¥'>/5^ 
y xX;i/]-7-:t4^y-l-7if lf'>^ O [3. 2. 0]'\:/ h-2-X>-2-;^7;i'Ji?+5^U- b t2-X 
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;in*Mffite«^bT, (5R. 6S)-6- [(llO-l-t Ha^5/X5^;i/]-3-t3-(t HP^^'>;<5^;i/) 
7x-;H-7-:t^V-l-7lflf5/^7 P [3. 2. 0] 's:^ h-2-X>-2-tl)V^>Wt i-h^J ^Am2 
17ing)<£1tfc. 

'HNMR (400 MHz, DtO 61.23(d, 3H, J=6.4Hz). 2.98-3.04(ni, IH), 3.34-3. 40(iB, IH), 
3. 43-3. 45 (m. IH). 4. 16-4. 20(in. 2H), 4.54(s, 2H), 7. 22-7. 33(in, 4H). 



;s&0y 5 

H ° COjCHaOOOtBu 

^«S«B|3tl^!BlfrbT, (5R,6S)-6- [(lR)-l-t Ha+'>X5^;W-3-[4-(t HP=^^'>^5^ 
7 xn;i/]-7-^+y-l-71^'tfS/^' p [3. 2. 0] h-2-x>-2-;^j;i/5j^>® :f h U a 
ifiJ;D, [(2.2->?p^^;i'::^P/V'r;i/):t+5^]^^;i' (5R.6S)-6-[(lR)-l-t HP=^^5^X5^ 
;i,]_3_[4_(t H P+'>pt^;i') 7x-;W-7-:r=^^V-l-71f If p [3. 2.0] h-2-X>- 

2-;^JJHI?=^^v'U-h*#fc. 

'HNMR (300 MHz, CDCl,) ai.l8(s, 9H). 1.34(d, 3H. J = 6.2Hz), 3.09-3. 34 (m. 3H), 

4.17-4.30 (m, 2H). 4.68 (s. 2H). 5.73 (d, IH. J = 5.5 Hz), 5.83 (d, IH. J = 5.5 H 
z), 7. 29-7.36 On. 4H). 



mmme 




mmmStmmzbX. (5R.6S)-6- [(lR)-l-kHP^>'X9^;|/]-3-[4-(tHP+>'^5^ 




it 

{4 » 
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)V)y Ju=.)V']-l-t^V-l-7'^\di^!7 P [3. 2. 0] a:/ h-2-x>-2-:*;i'^H>m :M> >J "i^A 

;W-3-[4-(h HO:^>/^5^;W 7x-;W-7-:t:^^V-l-7if lfi^i57n[3. 2.0]'^:/^-2-X>- 
2-J!J;^4^^'>^-b*#fc. 
5 'HNMR (300 MHz. CDCl,) 61.18(s, 9H). 1.34((1. 3H, J = 6.2Hz). 3.09-3.34 (m, 3H). 
4.17-4.30 (m, 2H). 4.68 (s, 2H). 5.73 (d. IH. J = 5.5 Hz), 5.83 (d. IH, I = 5.5 H 
z), 7.29-7.36 (m. 4H). 




M0iI4T#fc(5R,6S)-6- [(lR)-l-t HP^^'>X5^;W-3-[3-(t Hn:^'>pl5^;W7x 
-;^]_7_;^^y_l-7-tf H n [3. 2. Ol^T' h-2-X>-2-;<7;i'JJOi? i'h^J ^A^imm 
g)^DMF(2.0ml)fc^j{)^Uv OX:'^4-(7*n^^5^;0-5-/f^;i'-l,3-S?:t^V-;W2-:t>(143 

)W7-t h »(CTi»®L/. (5-;<9";W2-:t^V-l. 3-5?^+y-;i'-4-'f (5R, 6S)- 

6-[(lR)-l-t HP^'>X5^;i/]-3-[3-(t: h*p:^^'>;^g^;l')7x=:;i/]-7-:i-=¥V-l-71f tfS/ . 
^ P [3. 2. 0] 's:^ h-2-X>-2-:j5;;l'3H'^r'>l/- h (62mg) 
20 'HNMR (400 MHz. CDCI3) 6 1.38(d, 3H. 1=6. 3Hz), 1.76(broad d. IH. J=3.9Hz). 2.13 
(s. 3H). 3.19-3.37(m. 3H). 4. 28-4. 34 (m, 2H). 4. 72-4.73(m. 2H). 4.79(d. IH, J=13.9 
Hz), 4.93(d. IH. I=13.9Hz). 7. 18-7. 20(in. IH). 7.32(s, IH), 7. 35-7. 36 (m, 2H). 
IR(ATR) 3421 (broad). 2968. 2927. 2877. 1817. 1770. 1732, 1718. 1437, 1387, 1338. 
1267, 1228. 1190. 1030, 1009, 768, 696 cm"' 
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mmm8 




mmm 4 <Dxm b ) -c^^ftr u )v m, es) -7-:i-^y-6-{ (ir)-i- [ ( h u x^;i/e/ u ;w :t 

it^ix]X5^M-3-(3-{[(hUxg^;U5^U;i/):t^'>]^5";H7x-;i')-l-7lft*v':^a [3.2. 
10 0]^:^h-2-X>-2-*;pJj^+>'^-h(91ling)STHFa3iiil)tI^*^b. 0^T7K(6inl) i:i^m(3 

mO^ijpA, 3o^j-Jtj^m> l&fp^K7^c*:^^U'^A7XS^IP^TBmx5^;^Ttt^Hbfc. 

(5R.6S)-3-[3-(t: KP:^'>p^5^;W7xx;i/]-7-:t^y-6-{aR)-l-[(h UX5';Wj/«J 
15 )V)t^'y]:Lf-)V}-l-71f}^'yi7 a [3. 2. 0] A:/b-2-x>-2-*;V:a?+>'^- b (SSSmg) & 

'HNMR (400 MHz. CDCi,) d 00. 57-0. 67 (m, 6H), 0.95-0. 99 (m. 9H), 1.30(d, 3H. J=6.2H 
z), 1.76(broad s, IH), 3. 13-3.33(id, 3H). 4.23-4. 28(m. 2H). 4.59-4. 73(m. 4H). 5.16 
-5.29(iD, 2H), 5.81-5.90(10. IH), 7. 26-7. 37 (m, 4H). 
20 IR (KBr) 3522 (broad). 2956. 2877, 1779. 1723. 1272. 1203. 1005, 746 cm"' 
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mmrmc7V)V (5R,6S)-3-[3-(k Fn^'>;>C5^;i/)7x-;W-7-:t+y-6-{(lR)-l- 
[( h U X5^;P'>U )V) t^iyl X^}V}-l-7-^}£-yi7 □ [3. 2. 0] ^ >^ h-2-Ji>-2-tl 
V- V (250ing) ^Ir^'fb^^l/XlOml) JC^^^b. N.N-v'-T VT^n fc;;i'X5^;i/75 XUmg) i: 

7 U (5R, 6S) -3- [3- ( { [ ^^jWT 5 J ) *;i'7|?n;W ;}-^r'>} 7 x -7-:t* V- 

6-{(lR)-l-[( h U JL^)Viy^} M-t^=y-]X.^M-\-r^\f.=yi' U [3. 2. 0] h-2-X>-2- 
^JPst^^^S/U- h a22iiig) 
10 'HNMR (400 MHz. CDCl,) 5 0.62(q, 2H x 3, J=7.8Hz). 0.97(t. 3H x 3. J=7.8Hz). 1.30 
(d. 3H, J=6.2Hz), 2.82(d. 3H, J=4.9Hz), 3. 13-3. 33 (m, 3H). 4. 22-4. 28 (m, 2H), 4.59- 
4.72(m. 3H), 5.09(s, 2H). 5.16-5.28(m, 2H), 5.81-5.88(m. IH). 7. 29-7. 52(in. 4H). 

XSc) 

15 7U;i' (5R,6S)-3-[3-({[(/5^;i/75y)*;i'JJ^x;W:t=^^e/}^5^;W7xx;W-7-;r* 
V-6-{(lR)-l-[{ h U X^Jl'i^^JM :t^iy]X^)V}-l-71f}di^i7 □ [3. 2. 0] a:/ h-2-X> 
-2-:^7;i'5!H*5/ h (284iDg) ®THF (4mi)^?fie{c:. 0t:T^i7K h U y)V^u^ 9 >x;i'*>© 
(0. 6iDl) S7K(2iDl) fc^j5ibfcfe<0Sin>l. 25^)>^i^, ?&fiafPi^®*5R:f h U '>A7KSJPA> 

l^ifx5";i/TtttBbfco ^*SJI^tSln:fetL7KTi5fe^, tl7K5S^:M-UC7ATWL. MET 

-^fllia-rSJltfcJ:?). 7»J;l/ (5R,6S)-6-[(lR)-l-tKD:^$/X5^;i/]-3-[3-({[(jJ^ 
5^;W75 / );«7;i/#x;W :t=^'>} 7xx;i/]-7-*^V-l-71f H -Vi^ D [3. 2. 0]'\7' 

h-2-X >-2-* '> I/- h (1 39ig) <&#fc, 

'HNMR (400 MHz. CDCg ai.38(d. 3H. J=6.3Hz), 1.77(d, IH, J=4.9Hz), 2.82.(d, 3H, 
25 I=4.9Hz). 3.18-3.34(10, 3H), 4. 25-4. 33 (m. 2H). 4.59-4. 74(m, 3H). 5.09(s, 2H), 5.16 
-5.28(m. 2H). 5. 79-5. 88 (m, IH). 7. 30-7. 36 (m. 4H). 
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({Li^f-^JVTS. J):^)V-^=i)V']:t^zy} 7x-;W-7-:t^V-l-7if Hi'^^ D [3. 2. 

0]Ayh-2-X>-2-;^j;i/7j^:^S/l^-h (5R. 6S)-6-[(lR)-l-h Hd=*^>/X5^;1/]-3-[3- 

0]^7'h-2-X>-2-;*;;P7i?>® ± h ^) J»M^^ft, 

'HNMR (400 MHz, D,0) 61.22(d, 3H. I=6.4Hz). 2.61(s. 3H). 2.99(dd, IH. J=17.0Hzt 
9.8Hz). 3.34(dd, IH, J=17. OHztS. 5Hz). 3.42(dd, IH, J=6.0Hzt2.8Hz), 4. 1 3-4. 24 (m, 
2H). 4.99(s, 2H), 7. 21-7. 33 (m, 4H). 

10 



*»S0iJ 3 tmm\Z bX, IIJS0i| 8 (5R, 6S)-6-[(lR)-l-t H n^'>X5^;H-3- [3- 

({ [(^5';i/7 5 y ) *;|/>J?x;P] ^ 7 xXjl/]-7-:t=^ V-l-71f t:'>i^ □ [3. 2. 
15 0]^yh-2-x>-2-;<7;i'j|^>^ :f hU-^^A^J:?), [(2,2-i:?;>t5^;i/:/DAy-r;i'):t+->] 
;f^^)V (5R,6S)-6-[(lR)-l-t h*D^5/X5^;i/]-3-[3-({[U5';P75/)*;i^Jj?x;l/]:t4^ 
M 7 x-;H-7-:t+y-l-71f P [3. 2. 0] l>-2-X>-2-* ;i/JJ?=^^J/ 1/- 

'HNMR (400 MHz, CDCl,) 61.18(s. 9H), 1.37(d, 3H, J=6.3Hz), 1.86(broad s, IH). 2. 
20 82(d. 3H, J=4.9Hz), 3. 18-3. 36(ia, 3H), 4. 25-4. 33(id, 2H), 4.78(broad s, IH), 5.10(s, 
2H), 5.77(d, IH, J=5.5Hz), 5.84(d, IH, 1=5. 5Hz), 7. 26-7. 34 (m, 4H). 
IR(ATR) 3396(broad). 2972, 1701, 1527, 1259. 1187, 1120. 1095, 1022, 980. 775. 69 
8 cm'' 

25 mmm i o 
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mmm 2tmm\z ut^^Jo t (sr, es) -e- [ (ir) - 1- 1 h o ^ i^x^M -4- < t k -> 7 

3. -;p)_7_:^;^y-l-7^tr->i^D [3. 2. 0] A:/h-2-x>-2-;<;;i/:H>g! h U ^7 A^(43m 
g)Sr|gi^f;:fflV\ ||JIS«»l3i:l^«ltCbT[(2.2->?p^5^;l':/0/?>'<;i/):t+5^]^5^;W (5R,6 
5 S)-6-[(lR)-l-tFP=^->X5^;i/]-4-(t Fo:¥->7x-;l/)-7-:t=^^y-l-7"tflf'>^D[3.2. 

0] h-2-X>-2-5&;i/5i?+'>U- h (28. 7ing) 

'HNMR (400 MHz. CDCl,) 51.20 (9H.s). 1.37 (3H, d, J=6. 3Hz) . 3.16-3.33 (3H.ia), 4.21 
-4.31 (2H.m), 5.74-5.91 (2H,in), 6.81 (2H. d, 1=8. 7Hz) . 7.31 (2H, d. 1=8. 7Hz) . 

10 mmmii 




4-X hU^>i?)V (5R, 6S)-7-;*-^r V-6-{ (1R)-1- [( h U "J X5";H-3 

15 - {3- [ ( h U U ->] 7 X x;w -i-7if tr -> a [3. 2 . o] a :/ h -2-x >-2-;«; 

;i/jJ?:^^5/^-h(500mg) CDTHF (8.6inl) mmz-nX:'Vmmilm)^M\^. 5I^ViTlM7'> 
'fbxh7>^5';i'7>^-'i?A/THFM(0.86nil)<&?gTb)^::'^. mUBirmmWVtCo 
7K^:M>U ^7A(72ing)S^fi|Lfc?&7Ki@li?X5^;KZ)Ji^!fe4'tS*SjlK**VtTtttiJ • ^W. 

Lit, ^mm^n-BimM am) . f&TKojgfcfflVixtjfe^u, m^mmi-h^)^j^\zx^m. 

20 ^i«*MJETISS«*t. 4-xbn^>5?;w (5R,6S)- 3- (3-tHa^$/7xx;w) -7-^+y- 

6-{(lR)-l-[(hUp^5^;i'>^U;W:t^'>]X5^;U}-l-71flf>'^ □[3.2.0] Ayh-2-X>-2 
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raTl#e>nfc4-:i h U^>z^)V (5R, 6S)- 3- (3-t: KD:^^->7xZ:;0 -7-:t=^^V-6-{(l 
5 R)-l-[(l> U p^5^;i/>'U;i'):t+>']X5";W-l-7-tf HS^i' P [3. 2. 0] h-2-X>-2-tl )V 

XX^mV. ^'^)V^V'y7^-'h (57mg) (Dmit/^'^Uy (Sml) }^«?*lraxfc. Mc?&T 

g?X^;i/) I'ctDi^iib. 4-::ihP'^>i?;i/ (5R,6S)-3-(3-{[(/5^;i'75/):^;i'Ji?-;W 
->} 7 x-;W -7-:t+ V-6- { (IR) -1- [ ( h U ^ U Jl-) '>] X^;H -l-71f If 5^ 
^7 n [3. 2.0] h-2-X >-2-*;i/Jj?=^ 5/ 1/- h (276ing) 

'H NMR (400 11Hz, CDCl,) aO.15 (9H.s), 1.30 (3H, d, J=6. 2Hz) , 2.89fc2.91 (^t>1i-T3H, 
15 ^n^ns). 3.14-3.36 (3H,m), 4.18-4.31 (2H,ni). 4.97 (IH, broad d, 1=4. 4Hz), 5.16- 
5.40 (2H,id), 7.04-7. 22 (3H,iii), 7.31 (IH. t, J=7. 9 Hz), 7.43 (2H. d, J=8. 7Hz) , 8.15 (2 
H,d,I=8.8Hz). 

I@c) 

20 mt&m2 0Xnc)tmm\ZLX4-=^hU^>9)V (5R,6S)-3-(3-{[(^5^;1'75>')*;1' 
^=L)V] M 7 X x;i/) -7-:t V-6- { (IR) -1- [( h U U JP) X5^;W -1-7 

iftf5^i'n[3.2.0] A::^b-2-X>-2-*;l/:a?*>'^-h(270ing) J; 0 (5R,6S)-6-t(lR)-l- 
b HO+v'X^';!/]- 3-(3-{[(^5';i/75y):«7;l/JJ<x;i']:t+->}7xX;|/)-7-:t^V-l-7 
lf tfi/i? O [3. 2.0] ^T' h-2-X>-2-*;i/Jj?>m i-h^) OJ^mt^mg) 

25 'H NMR (400 MHz. D,0) 61.20 (3H, d, J=6.4Hz), 2.69 (3H,s), 2.94-3.05 (IH.in), 3.26-3. 
37 (lH,in), 3.42 (IH.dd, J=2.8Hzt5.9Hz), 4.10-4.26 (2H,m), 6.92-7.04 (2H,m), 7.17 
(lH,d, J=7.8Hz), 7.29 (IH. t, J=7.9Hz). 
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mmm 12 




pcONHMa 




HO 



OCONHMe 



mmm 3tmm\zvx (5r, es) -e- [ (ir) -i-b h u^iyxf-jv] - 3- (3- { [ 5=-;i'7 s y ) 

5 *;i/;j?-;v]:t=t^M7x:n;i/)-7-:t=^^y-l-7-y'i:*'>^D[3.2.0]A:/h-2-x>-2-*;pjH 
:J-h'J':7A^(53iDg) ^K>[i2,2-i^^^}V:/uny'i)V):t^z^'\^'^}V (5R,6S)-6- 

[ (1 R) -I- 1 H n ^ 5/xf';i'] -z-(z-{[(.^^)V7^y)iJ W j^} 7 x -i-t^ 

y-l-7lf O [3. 2.0] A:^h-2-X>-2-*;i/3j?4^5/l/- h (28iiig) 
'HNMR (400 MHz. CDCI3) 61.19 (9H.s), 1.37 (3H,d, J=6.3Hz), 2.89^2.91 (^fc-ti:T3H, 
10 ^n^txs). 3.17-3.37 (3H.ID). 4.21-4.35 (2H,iii), 4.99 (IH, broad d, 1=3. 4Hz), 5.74-5. 
90 (2H,iii), 7.06-7. 23 (3H,m), 7.33 (IH. t, J=7.9Hz). 



15 mmm2 (DXUc) tmm\ZhXA-=.hu^yz^)V (5R.6S)-3-(4-{[(^5';1/75/);^;1' 
2l?x;H:t^->} 7x-;W-7-:t+y-6-{(lR)-l-[( h U P^5^;i/'>U M :t*>']X5";H-l-7 
1flf'>^D[3.2.0] A:/b-2-X>'-2-j57;pxl?+'>k-K340iiig) .k 0 (5R. 6S)-6-[(lR)-l- 
h Hp4^'>X5^;1/]- 3-(4-{[(;>^5^;V75y)*;P>Hx;P]:t=^^M7x-;W-7-:^-=^^y-l-7 
lff->^n[3.2.0]'\:/h-2-X>-2-;ij;i'>i^>^ :f-hiJ':7A:^(112ing)?£#fc. 

20 'HNMR (400 MHz. D,0) 61.22 (3H. d. J=6. 4Hz). 2.70 (3H,s). 2.95-3.07 (IH.m). 3.29-3. 
40 (lH.in), 3.42 (IH.dd. J=2.8Hzi:5.9Hz). 4.11-4.27 (2H,in). 7.02 (2H, d. J=8. 7Hz) . 7. 
30 (2H, d. J=8. 7Hz) . 



MM 1 3 
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mmm 3tnm\zLx (br. es) -e- [ (ir) -i- 1 h p ^ i^x.^M - 3- (4- { [ 5";i'7 s y ) 

^JVt^^DVlt^'y) 7 x-;p)-7-:t=^^y-i-7if fcr'>i7 □ [3. 2. 0] a::/ h-2-X>-2-*;p7|? 

5 >m :^ h U A:yi(78ing) J; 0 [(2, 2-':^p^5";i/:/n/1/<;i'):t=^^'>]p^5"-'l' (5R.6S)- 6- 
[aR)-l-hHP*'>X5^;W- 3-(4-{[(^9^;i/75y);^j;i'7i?::i;P]:t^M7x-;i/)-7-:t 
^y-l-71f If P [3. 2. 0] A:/h-2-X>-2-*;i/7i?^S^k- h (40. 2iDg) 
'HNMR (400 11Hz, CDCl,) 61.19 (9H,s), 1.37 (3H. d, 1=6. 3Hz) . 2.90i:2.91 (•&fc-l3:T3H, 
^n-ens), 3.14-3.36 (3H.ni), 4.20-4.35 (ZH,iu). 5.00 (IH, broad d.I=4.9Hz), 5.71- 

10 5.91 (2H,m). 7.12 (2H.d. J=8.6Hz). 7.36 (2H, d, 1=8. 6Hz) . 




15 Xga) 

i7DOhUP^5^;i^'>7><7)f^t>Dfcd7nPhUX5';i/'>9> (3.20g) ^m^^MMm2<D 
XSa) tl^iHIJClbT, 4-X h U^>i?)V {(2R,3S)-3-[(lR)-l-k H P=^^->xg^;W-2-[2-(4 
-b HP^S^7xx;i/)-2-:t^yX5";i']-4-:t^y7-i£5^i^>-W>'H(hU7xx;i/*;^ 
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7jx7-U7*»7-fex-h (1.90g) J:04-:ihP'<>i^;P ((3 S.4 R)-2-:t^ry-4-(2-:t^^ 

y-2-{ 4-[( h u x5^;i/'>U ;0*+'>] 7 x-;W x5^;p)-3-{ (ir)-i-[( h U x5^;i/'> u M 

t^iy] 7 >-!-< >'W ( H U 7 xx;i'*;^*7X U X » h 

5 

I@b) 

l9^T#e>nfc4-XhD^>>';P ((3 S.4 R)-2-^=^^y-4-(2-:t=¥y-2-{4-[(hUX5^ 

u :r^5/] y xx;w x5^;W -3- { (iR) -i- [ ( h u x5^;i/i^ u )V) ^+'>] x5^;W 7if 

(|s U 7xX;i/*X*^xUx» 7-k7^- h^fflVi, ^^^J 2 CDlSb) tl^ 

10 ^(;:UT#e>nfc^?fi*'>U;it>y;V:<;7Ai'nvh5^77^- (a^13->/@^^x5^;p©^ 
^Dn7}x;i/A/7-feh» t::<i:0!lii[U 4-=Lhu^>i^)V (5R.6S)-7-:t^y-6-{(lR)-l- 
[( h UX^;i/v'U;P):t+'>] x5"JW-3-{4-[( h U X5";P'>U;i'):t=^^>^] 7xx;w-i-7+f 
tf'>^ D [3. 2. 0] a:;/" h-2-X>-2-*;i'Ji?=¥ W h (395ing, mm^ji^o) V U X5=-;P'> 

15 

X5Sc) 

A-ZL\>U^>'J)V (5R. 6S)-7-:t=¥y-6-{(lR)-l-[(h UX^^JPi^U Jl'):t*->3X5^;H-3 

-{4-[( h ij xg^;V'>u;i'):t-^'>] 7xx;H-i-7if f'>^ □ [3. 2.0] A:/h-2-x>-2-* 
20 ii0xea)ti^«iicbT#^nfc^?ss'>u*y;ptii^D^<'hif77>f- (^+u->/s^ 

^Xf^;i'=2/1) »e:J;Oifii[b, 4-XhP^>i^;i' (5R,6S)- 3- (4-tHo^'>7xX;W - 
7_^4.y_6-{(iR)-i-[( h U X5^;i/'>U ;i/);r=^^>']X5^;W-l-71f If P [3. 2. 0] '\:;^h 
-2-X>-2-:i!7;i/3H^>^ W h (210iDg) ^mco 

'HNMR (400 MHz, CDCl,) 6 0.55-0.68 (6H,m). 0.96 (9H. t, 1=7. 9Hz). 1.31 (3H. d, 1=6. 2H 
25 z), 3.13-3.31 (3H.in), 4.21-4.31 (2H.in). 5.16-5.43 (3H.in). 6.78 (2H. d. 1=8. 7Hz) . 7. 
31 (2H.d, J=8.7Hz). 7.53 (2H. d, 1=8. 7Hz) , 8.18 (2H, d. J=8. 8Hz) . 
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XSd) 

f(f3ST#e>nfc4-:i h n^>z^)V (5R, 6S)- 3- (4-t H o4^>>7 x-;i/) -7-:t=^V-6-{ (1 

R)-i- [( h U x^^;!/ 'J xg^;i/}-i-T1f n [3. 2. o] ^-f h-2-x>-2-^)V 

McJ^T(ci/U*y;K2.7g) SJPA 1 . 5li#rBm#bfcm. -llfcJ^Ebfc. Sl^^^^^no* 

10 Tl^SUfc. mm^'^'J:fjy)mmi7U-7hifyy^- (^nn*;i/A/7-feh>=9/l) 
J; 0 b, 4-:^ h P ^ > v5;K5R. 6S) -3- {4- [ (T 5 7 * ;i'33^x; W 5>] 7 x x;i/) -6-{ (1 
R)-l-[( h U x5^;i/'> U :^^>'] :x.^M-l-t^V-\-7^\f.'yi> o [3. 2. 0] h-2-x 
>-2-*;p3j?.^r'>W- h ai3iDg) S^lfc. 

'HNMR (400 MHz, CDCI3) 5 0. 53-0.69 (6H.m). 0.96 (9H. t. M. 9Hz). 1.31 (3H.d,J=6.2H 
15 z). 3.11-3.35 (3H,id). 4. 22-4.35 (2H.in), 5.14-5.43 (2H.m). 7.10 (2H, d. 1=8. 7Hz) , 7. 
35 (2H.d.J=8.7Hz), 7.44 (2H. d. J=8. 8Hz) . 8.17 (2H.d. J=8.8Hz). 

e. nfc4-x h p ^ > s;;K5R. 6S) -3- {4- c (7 5 y ;i' Jl^ x;i/) :t 7 x x;n - 

20 6-{(lR)-l-[( h U X5^;i/S>'U )V)t^'y']J^^M-l-t^V-\-71f}^i^i7 U [3. 2. 0] a:;/" h 
-2-X>-2-5!7;i'3l?=*^>'U-h(ll0ing) ©THF (1.9inl) ^ieic:JK?&T»ai(llmg)SJn^, 51^ 
ViTlM7 i/'fbx h9:;''5^;i'7>^X'>A/THFM(0. 19inl) ?&?iSTUfc^, RiaSlf45^J-mJ^ 

.f- (^oo*;PA/7-feh>=2/l) fcj;DMiab, 4-XhPA>i^;P (5R.6S)- 3-{4-[(7 
25 5 y *;i/3l?r:;|/);|-^'>]7xr:;H-6-[(lR)-l-t H d*'>X5^;H- 7-;t^y-l-71f tr-^ 
^P[3.2.0] A:;^h-2-X>-2-*;i/7i?+'>l/-h(lling)S:#fc. 

'HNMR (400 MHz. CD3OD) 61.31 (3H. d. 1=6. 3Hz) . 3.15-3.50 (2H.in), 3.36 (lH.dd.J=2.8 
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Hz.h6.8Hz), 4.07-4.19 (IH.m). 4.25-4.35 (lH,iii). 5.18-5.40 (2H,id). 7.07 (2H,d.J=8. 
7Hz). 7.40 (2H.d.J=8.7Hz), 7.46 (2H.d. I=8.8Hz). 8.16 (2H.d. J=8. 8Hz). 

I@f) 

:t+>']7x-;W-6-[(lR)-l-t Hd^5^X5";W- 7-:t+y-l-7-tfH>^d7n[3.2.0] ^zf 
h-2-X>-2-:fy)V:^^iyU'-' h (llmg) J;0 (5R. 6S)-3-{4-[(75 /*;i/#n;i/):t*i'] 7x 
-;H-6-[(lR)-l-fcHn:^i/X5";i/]- 7-:t+y-l-71flf >/^D [3.2.0] ^^h-2-X>-2- 
ti)V^>m :J-hU'>A;^(4mg)S#fc. 
10 'HNMR (400 MHz. D,0) 51.22 (3H. d. 1=6. 4Hz). 2.93-3.08 (lH,m). 3. 25-3.40 (IH.m). 3. 
42 (lH,dd.J=2.8Hzi:6.0Hz). 4.10-4.28 (2H,in). 7.04 (2H. d. J=8. 7Hz) . 7.30 (2H,d,J=8. 
7Hz). 



^mm 1 6 



15 




Xga) 

mmi 7 T# e. nfc 7 u ;k (2R, as) -3- ( (1 R) -1 - {[ (7 u s/) 
=f-M -2- {2- [3- ( { [ (p^ 5";i/7 5 y ) )Vts=.M 7 5 y } ^ 5";P) 7 x x;i/] -i-t^ y x5^;p} 

20 -4-:t+y7-tf5^>?>-l-f;P) (hU 7xx;i/3jN:^7lN5XUx»7-b:x- h (94mg)$fflVi, 
1 OXgb) a:(^^HbT7U;K5R.6S)-6-((lR)-l-{[(7>j;i':t=^^J')*;P7l?-;i/] 

X5^;i.) -3- [3- ( { [ (p< g^;i'7 5 y ) ;i/5Hx;i/] 7 5 y } 7 x x;n -7-:^^ y- 

l-71ftf>'^D[3.2.0]Ayh-2-X>-2-*;i/3j54^i/7-h (25ing) 



25 iSb) 
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Iga) T#&nfc^b^tl(25mg), mSt (8/il) ^^X^Tif.mith^J'f^m (UO/zO O 
mik:^^U> (2ffll) m^\Z.mt\f7. (hU7x-;i'*;^7^» n^VtfK (II) (3.6iDg) 

&jr).g|bfc. *^1S7K (2X5ml) TjfttHbfc. 7Kli<£^t>-&Tm^b^5^l^>Tt5fe^^^7Kl 
7Ka)»TTObfc^^®&#l*i«i^«6t"S;ifcT(5R.6S)-6-C(lR)-l-fc Hn 

->x5^;i.] -3- [3- ( { [ ( ^ 5^;i' 7 5 y ) 7 5 y } 7 X -7-:t^y-i- 

7if h'S^^ P [3. 2. 0]'\:/^-2-X>-2-;«J;^7l?>m:^ h U A^d. 4mg) 
'HNMR (300 MHz, D,0) 5 1.15 (d. 3 H. J = 6.2 Hz). 2.53 (s. 3 H). 2.91 (dd. 1 H. 
10 J = 10.6 Hztn.O Hz). 3.28 (dd. 1 H. J = 8.8 HztlT.O Hz). 3.35 (dd. 1 H. J = 2. 
9Hzt5.8Hz), 4.07-4.14 (m, 4H), 7.06-7.21 (m, 4 H). 

IR (ATR) 3315 (broad). 2954. 2924. 1749. 1576, 1456. 1396. 1375, 1259. 1134. 1068, 
881, 833. 785CI11-'. 



15 %%m 1 7 




XSa) 

1 0 # 5 nfc 7 U ;K (2R, 3S) -2- {2- [4- ( { [ (;?c 5^;i/7 5 y ) * ))^t^^M 7% A 
20 )V) 7 x-;V] -2-:t^ V X5^;H -k-H:^ y-3-{ (IR) -l-[ ( h U ^;i''> U M '>] X 

5^;H 7if5"i?>-l-'f ;W ( b U 7x-;i'>l^X7l^v:i'J x» 7-feT— b (0. 61g), t*7> h U ^ 
5^;W->U;i'75H (0.34 ml) $h;PX>/i?:tW> (10 ml/5 ml) fc^d^b, ei^r^Jn^ 

p*;i/A/;^a'y-;i'=10:l) ■Z?i|i»b7U;K5R.6S)-3-[4-({[(;>^^;i'75y)*;P#x;i/] 
25 7 5 y } f^JP) 7 1 -7-:f* y -6- { (IR) -1- 1 ( h U ^ 5/ U X5^;H -1-7 



wo 03/040146 PCT/JP02/1 1477 

89 

■y*e'>i^n[3.2.o]A:/h-2-x>-2-*;nj?=^i/7-i> (o.24 g) ^nntA^^tLxmc. 

'H NMR (400 MHz. CDCl,) 5 0.10 (s, 9 H). 1.24 (d. 3 H. I = 6.2 Hz), 2.64 (d, 3 H, 
J = 4.8 Hz). 3.07 (dd. 1 H, J = 9.9Hztl8.1 Hz). 3.16 (dd. 1 H, I = 2.7Hzi:6.6 H 
z). 3.20 (dd. 1 H. J = 18.1 Hz). 4.14-4.20 (m. 2 H). 4.23 (d, 2 H. J = 5.8 Hz). 4. 
5 43-4.58 On. 1 H). 4.61-4.70 (in, 1 H). 5.07 (q. 1 H, I = 4.8 Hz). 5.12-5.16 (m. 1 
H). 5. 22-5. 28 On, 1 H), 5.42 (t. 1 H, I = 5.8 Hz), 5.76-5. 86 On, 1 H), 7.15-7.17 
On. 2 H), 7.21-7.24 On. 2 H). 

XSb) 

10 XSa)T#5nfc^b^tl(0.24 g)STHF / tK (12 ml / 3 ml) JC»*^L/, 5|C?^Tl^J£^ 

^?£jPK.TpH 2.i\zLmmmwLrc. eicitpH 6.uv>mi&mm (i5 mo , ^^n^fe^TKo 

5 mUSJn^, B^mx^^;!/ (3 X 20 ml) -elSffibife. ^^ISr^-a-TSiitai-Ti^^S^C^A-Zflg 

X7^>(13 mg):feJ;af2-X5";i'A:^^ti->m:J-hU':/A(93mg)STHF(6mL)fC^»i5L, 5lC?&T 
15 T-hy^T. (hU7xr:;i'*7.7'f » A°7>"^A(0) (29 mg) ^ImkmmWl^hft. *f 
tfiLfc@«:Sjgmb'>m(Z)THFT?»b, Mffil^j^bT(5R, 6S)-6-[<lR)-l-b Hn^->X5^ 

;W -3- [4- ( { [ (>^ 5^;i/7 5 / ) jtj ;pjj?x jw 7 5 y } ^;i') 7 xx;i/] -7-:t=¥ y-1 -7-if tr 

^n[3.2.0]'\::^h-2-X>-2-5!j;i/Jj?>ig:?-hUC'A«[ (183 mg) UT#fe. 
'H NMR (400 MHz. DMS0-d6) 6 1.15 (d, 3 H, J = 6. 3 Hz), 2.54 (d. 3 H. I = 4.6 H 
20 z), 2.85 (dd. 1 H, J = 9.9Hzil5.7 Hz), 3.07 (dd, 1 H, J = 8.5Hztl5.7 Hz), 3.12 
(dd, 1 H, I = 2.8Hzt 6.6 Hz), 3.88-3.93 On, 1 H), 3.97-4.02 On. 1 H). 4.12 (d, 2 
H, J = 5.8 Hz), 4.99 (d, 1 H. J = 5.0 Hz), 6.01 (d, 1 H, I = 4.6 Hz), 6.56 (t, 1 
H, J = 6.1 Hz). 7.07-7.09 (m. 2 H). 7.38-7.40 (m, 2 H). 
IR (ATR) 3309. 2931. 1749. 1578. 1560. 1508. 1396, 1254. 1221. 1157. 1130. 1072. 
25 808, 789, 669 cm"'. 



MMMl 8 




iSa) 

1 1 T# e> ntcT U ;p { (2R. 3S) -2- [2- (4-1 [(7 s y r^Jl ;f^^M y 

5 x-;w-2-:i-=*^yxg^;n-3-[(iR)-i-tHP^v'X5';H-4-:t^y7if^$^>-i-i';W(h 

U7x-;P*X*7-'Jx»7-b:7— h (0.83g) SfflVi, ^Sig0tJ2©I@a)<!:l^«llCbT 

7 U ;K (2R. 3S) -2- [2- (4- { [ (7 5 ^ * 7 5 ^ ] 7 X -2-:t=^^ y 
;l']-3-[(lR)-l-({ h U ;>^5';i/'>U;W:e-^r'»xg^;i/]-4-:t*y 7Ws^>-i-^;w (h U 7 

10 fflvifc. 

XSb) 

Xga)T#e.n:fc<b-&i|lJ^fflV\ 2 WXeW t I1^1cUT7 U;K5R. 6S)-3-(4- 

{ [ (7 5 y * Ji5x;p) 7 5 y ] ^ 7 x -7-;t-^ y-6- { (ir) -1- [( h u u 

15 ;i/);^-^5/3x5^;H-l-71f1f'>i^O[3.2.0]A:^h-2-X>-2-*;i'Jl?+'>U-h (O.Ug) * 

'H NMR (400 MHz, CDCl,) 5 0.15 (s. 9 H). 1.29 (d. 3 H, J = 6. 2 Hz). 3.13 (dd. 1 H, 
I = 9.9Hztl8.1 Hz). 3.21 (dd. 1 H. J = 2.8Hzt6.7 Hz). 3.26 (dd. 1 H. J = 8.9Hz 
i:18.l Hz). 4.19-4.25 (m. 2 H). 4.29 (d, 2 H. I = 5.8 Hz). 4.55 (broad s, 2 H). 4. 
20 58-4.63 (m, 1 H). 4.66-4.71 (m. 1 H). 5.17-5.21 (m. 1 H). 5. 29-5.34 (m. 1 H). 5.3 

8 (t. 1 H. J = 5.8 Hz). 5.81-5.91 (id, 1 H), 7.23-7. 25 (m. 2 H). 7.28-7.30 (m. 2 
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XUc) 

xmh)m^nrcit^m(o. hs) ^m^^. ^mm i ? oxgw tm\zhx. (sr. 6s)-3- 

5 (4-{[(7Sy*;i/3l?-;W75y]p^5^;W7x-;W-6-[(lR)-l-t HD=^^5/X5^;W-7-:j-^ 
P [3. 2. 0]^-^ h-i-:L>-2-tl}V^>mi- h U C/Aitoa^^iK) (0. 16g) 
5i?'jT-^DVh^77^- (CHP-20P) 7K©^>-t?^tHbfc^MiiS« 
^1 tT@65tl (0. 02g) 

'H NMR (400 MHz. DMS0-d6) 6 1.21 (d. 3 H. J = 6.3 Hz), 2.91 (dd. 1 H, J » 9.8Hzt 
10 15.6 Hz). 3.13 (dd. 1 H, I = 8. 5Hztl5. 6 Hz). 3.19 (dd, 1 H. J = 2.8Hzi:6.6 Hz), 
3. 95-3.98 (m. 1 H). 4.03-4.08 (m. 1 H). 4.17 (d, 2 H. J = 5.9 Hz). 5.05 (broad s, 
1 H). 5.60 (broad s. 2 H). 6.56 (t. 1 H. I = 5.9 Hz), 7.13-7.16 (m.. 2 H), 7.45-7. 
47 (m. 2 H). 

IR (ATR) 3323. 1743. 1655. 1581. 1560. 1394. 1340, 1304, 1252, 1221, 1132, 806, 7 
15 89 cm-l. 



mmm 1 9 




mmStm^l^r. lUa^ill 7^!#6nfc(5R,6S)-6-[(lR)-l-fc^*^^r'>X5^;^]-3- 
20 [4- ( { [ (^ ^^JVT 3 y ) * )V7!^=.)V] 7 5 y } >^ 7 x =.)V] -7-:t^r y-l-7lf t?'>^ O C3. 
2. 0] A >^ h -2-X >-2-tl )Vt^>mi-h^)^ Am J: 0 , [ (2. 2->' 5^;i/:/o / V < ;P) :t + S^] 
5^;K5R, 6S) -6- [ (1 R) -1- 1 H P '>X^;i/] -3- [4- ( { [ (p^ 5^;i'7 5 ^ ) * 7 3 

y };C5^;i/) 7 xx;i/]-7-:t^y-i-7if tr p [3. 2. 0] a:^ h-2-x>-2-*;i'#=^^'>^- 

25 'H NMR (400 MHz, CDCij) 6 1.19 (s, 9 H), 1.34 (d. 3 H. J = 6.3 Hz), 2.74 (d, 3 H, 
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J = 4.8 Hz), 3.08 (dd. 1 H. J = 9.9Hztl8.3 Hz), 3. 20-3. 27(m, 2 H). 4.16-4.26 (m. 
2 H), 4.31 (d, 2 H, J = 5.7 Hz), 4.86 (q, 1 H. J = 4.8 Hz). 5.22 (t, 1 H. 1 = 5. 
7 Hz), 5.73 (d, 1 H, J = 5.5 Hz), 5.82 (d, 1 H. I = 5.5 Hz), 7.21 (broad s, 4 H). 

IR aiR) 3356. 2970, 1774, 1751. 1637, 1558. 1481, 1458, 1414, 1338, 1265, 1192, 
1153, 1122. 1095, 1022, 991, 978, 943, 816, 752, 665 cm"'. 




mmmstmmizvx. iimi^i 8-c#e.nfc(5R.6s)-3-(4-{[(7sy*;p3j?-ji')75 

y] p^^;W 7x-;i/)-6-[(lR)-l-t H n^i/:r.'^)V]-l-:t^'J-l-T-^^'yi7 a [3. 2. 0]^ 
:^ h -2-x >-2-* >m:f- h U -i^ A^sa: 0 , [ (2, 2-$? ^ 5^;]/^ o / V -f ;W :r ^ '>] 
(5R, 6S) -3- (4- { t (7 5 y :i!J 7 5 ^ ] 7 x -6- [ (1 R) -1- 1 H P + i^X^' 

;^]_7_^^y_l_7^^^f O [3. 2.0]'\7'h-2-X>-2-*;i'5j?^i^W 
'H NMR (400 MHz, CD,CN) 5 1.05 (s, 9 H), 1.10 (d, 3 H, J = 6.3 Hz), 2.99 (dd, 1 H, 

J = 10.0Hztl8.3 Hz), 3.19 (dd, 1 H, I = 2.9Hz2:6.1 Hz). 3.27 (dd. 1 H. J = 8.8H 
ztl8.3 Hz), 3.34 (d. 1 H, J = 4.8 Hz). 3.92-4.01 (m. 1 H). 4.08-4.13 (m. 3 H). 4. 
74 (broad s, 2 H), 5.58 (d, 1 H, I » 5.8 Hz), 5.61 (t, 1 H, J = 6.0 Hz), 5.66 (d, 

1 H, J = 5.8 Hz), 7.10-7.12 (m, 2 H), 7.17-7.19 (m, 2 H). 

IR (ATR) 3369, 2972. 1768. 1751, 1728, 1655, 1602, 1541, 1481. 1458, 1336. 1269, 
1194. 1122, 1094. 1022, 991. 978, 750. 667 cm"'. 



1 
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-» Jtj )V^=.}V] ^ ^ '» X5^;W -2- C2- (4- { [ (T 5 / :t * ->] / 7 x 

;i,)_2-;e"=*^yx5^;i/]-4-:t'^'y 7 WS^> -l-I'M ( h U 7xr:;P3j?X*9- U Tir 
•X- h J: D 7U;V (5R, 6S)- 6-{(lR)-l-[(7'j;i':a-:^^'>*;p3S-JW^=^'>]X5^;i/}-3-(4- 

{ [ (7 s y * juj}?- Ji') ^+ '>] ^ :7 X -7-:!-:^ y -l-7•^f if ^ n [3. 2. o] a:/ h- 

2-x>-2-*;i/3j?+'>W—hS#yS:^, m^KJ^-r^^t-Q (5R.6S)-3-(4-{[(7Sy:^7;i' 

7j?-;W:t+>']^5^;P}7xx;W-6-[(iR)-i-fc Kn^'>x5^;W- 7-:t*y-i-7iffc:'>^ 
o [3. 2. 0] a:;'* h-2-x>-2-*;i/>j?>m i- h U C7 

7 U ;i' (5R, 6S) - 6-{ (IR) -1- [(7 u 5-:^ ;i'#x;w ->] X5";W -3- (4- { [ (7 5 / 
^ )V^-)V)^^i^l:A^M7x.=.M-l-:^^V-l-71f}di^^ a C3. 2. 0]^^ h-2-X>-2- 

'HNMR (400 MHz, CDjOD) 61.49 (3H, d. 1=6. 3Hz), 3.13-3.33 (2H,in). 3.42 aH,dd,J=2.8 
Hzt8.5Hz), 4.28 (IH. dt, J=2. 8Hzi:9. 4Hz). 4. 55-4. 78 (5H.m), 5.11 (2H,s). 5.12-5.42 
(5H,in), 5.80-6.00 (2H.in). 7.35 (4H.s). 

(5R. 6S)-3-(4-{ [(7 5 yfDV^^-JV) :^^'>1 7 x-;W-6-[(lR)-l-fc F O^^j/X^^ 

;^]_ 7-^:^:.y-i-riffs/>^n[3.2.0]A7'K-2-x>'-2-;^jJU3l?>m :^^U'^Am 
'HNMR (400 MHz, D,0) 61.22 (3H,d, J=6.4Hz). 2.93-3.05 (IH.m). 3. 28-3.40 (1H,id), 3. 
42 (lH,dd.J=2.8Hzt 6.0Hz), 4.10-4.27 (2H,iii), 6.00 (2H,s), 7.29 (4H,s). 
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HO 



(5R, 6S) -3- (4- { [ (7 5 y * )Vt^:^M ^^iy]^ 7 x :n jW -6- [ (1 R) -1- 1 F u^^yx 
5^;W-7-:t^V-l-71flf'>i7D[3;2.0]Ayh-2-X>-2-*;W3l^>®S :J-hU"J'Am (ISm 

g)olfe«i-:^^5^;i'*f;i'A75 H(o.5iDi)j$?K*J»c?&t, N,N-s?'i'vyDt!;i/x5^;i/7s>(5itt 

5 g), m^>>';i'hUX^;i'7>^:::-i7A(5ing):^6t^f:it!>''^n-r;i':r*->^5^;i'i'niJ H 

ATlgj® b fc. ^ffiT * b fern, ^a* u * y;i/^Ji i7D"7hi/97^-(gP 

K^Kl^nV. [i2.2-i?)^^}Vfu/'^y-()V)t^>'']^^}V (5R,6S)-3-(4-{[(7 
10 5>':ft;i'3l?x;i/):e-=^'>]^5";H7xx;i/)-6-[(lR)-l-t: HD:^>/X5^;i/]-7-;r=^^V-l-7 
'^\^->i7 U [3. 2.0] A:/h-2-X>-2-:^;i'Jj^^v'W h (9. 2ing)&#fc. 
'HNMR (400 MHz, CDCI3) 51.19 (9H.s), 1.37 (3H. d, 1=6. 3Hz), 3.15-3.38 (3H,id), 4.20 
-4.35 (2H,id), 4.73 (2H. broad s), 5.11 (2H,s), 5.74-5. 90 (2H.id). 7.35 (4H,s). 

15 mmm2 3 



mmmi6tmm\zLx. pmmi4-v%^nrc7V)v ((2r.3S)-3-((ir)-i-{C(7U 

;l':t^e^)*;i/Jl?x;W:r^r'>}x5^;U)-2-{2-[5-({[(7U;i':t+>^)*;l'j|?XjW^+->}p^ 

=f- M ^ x>-2-r ;W -2-:r=^- V x'^M-i-t^^v 7 we^>-i-^ ( h u 7 xx;i/*x* 

20 ^x'Jf^»7-fe5"-hJ:D7U;i/ (5R,6S)-6-((lR)-l-{[(7U;P^=^-»*;i"l^-->l']^=^ 





NaO' 



■0 
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If n [3. 2.0] A:^h-2-x>-2-*;i'Jl?=^^2^u- numKm-^^t 

t(5R, 6S)-6-[(lR)-l-tKn=|^i^X5^;W-3-[5-(tHn:^^>/p^5^;W5^X>-2-f;W-7-:i- 

^y-i-7if h*'>i7 D [3. 2. o]^y h-2-x>-2-:«j;i'5j?>^ i-h^) 

5 7U;i/ (5R.6S)-6-((lR)-l-{[(7U;i/:r=^v')*;i'#::i>'W^=^Mx5^;W-3-C5-({[(7'J 
JVt^'y) tf)Vi^=.}V] 5^X>-2-Y }V]-1-:ir^V-l-71f\di^^ U [3. 2. 0] 

'HNMR (400 MHz, CDCI3) 61.48(d, 3H, J=6.3Hz), 3. 28-3. 46 (m. 3H), 4.22(td. IH, J=9. 
4. 2.8Hz), 4. 63-4. 65 (m, 4H), 4. 72-4. 78 (m, IH). 4. 83-4. 89 (m, IH), 5. 14-5. 18 (m. IH), 
10 5.25-5.49(in, 8H). 5.87-6.03(ni. 3H). 7.09(d, IH. J=3.9Hz), 7.43(d. IH, J=3.9Hz). 

(5R, 6S)-6-[(lR)-l-V: H D:;|^i/X5^;W-3-[5-(t: H p:^^>'pt5^;W5^X>-2-'r ;H-7-^=¥ 

y_i-7sj»if o [3. 2. 0] a:/ h-2-x>-2-5t7;^JJ?>il -fY^) 'Oh'^ 

'HNMR (400 MHz, D,0) 51.21(d. 3H, J=6.4Hz). 3. 17-3. 29 (m. 2H). 3.38(dd, IH, J=5.9 
15 Hzt2.7Hz). 4.13-4.18(m, 2H), 4.66(s, 2H), 6.89(d. IH. J=3.6Hz), 7.02(d, IH. J=3. 
6Hz). 

IR(ATR) 3267(broad), 2968, 1734, 1593, 1387, 1300, 1254. 1227, 1132. 1007. 802 cm" 



20 M^J2 4 




3 tl^i^fcbT, (5R, 6S)-6-[(lR)-l-t Ho:^^'>X9^;W-3-[5-(t H 0=^'>^5^ 
;|/) 5^X>-2-f ;W -7-:t+y-l-7if If n [3. 2. 0] h-2-X>-2-:^7;p3i?+5^ h 
:f- hU ^/AmOOSmg) J; rj [(2. 2-e^pt5';i/ya/V<;W:t^->];^5";i' (5R. 6S)-6-[(lR)-l 
25 -t l>*0+v'X5^;i/]-3-[5-(t l<D:^^'>/5^;i')5^X>-2-'r;i']-7-:t^V-l-71ft:'>i^a 
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[3. 2. Ol^s:/ h-2-X>-2-*;i/2l?=^->W- h (lUmg) 

'HNMR (400 MHz, CDCl,) ai.23(s, 9©, 1.37(d, 3H, J=6.3Hz). 1.80(d, IH, J=4.7Hz), 
1.92(t, IH, J=6.1Hz). 3.20(dd. IH, J=6.8Hzt2.8Hz), 3.31-3. 49(id, 2H). 4.21-4.29 
(m, 2H), 4.84(d, 2H, J=5.9Hz), 5.91(d. IH. J=5.5Hz), 5.99(d, IH. J=5.5Hz), 7.00(d, 
5 IH, J=3.9Hz), 7.47(d, IH, J=3.9Hz). 

IR(ATR) 3408(broad), 2972, 1751, 1271, 1189, 1093, 1022, 985, 802 cr' 



mmm2 s 




10 

iSa) 

mmm 2 ©iga) tmm\zLx7 u )i m. 3s)-2-[2-(4-{ ur u )V:t^z^)ti 

7 5 /} 7 xr:jl/)-2-:t+yx^;H-3-[(lR)-l k H n4^i/x5";i/]-4-:t=^y rif 
51,;^ ( h 'J 7 X * 7 n U x » T-fex- h J: 0 7 U JI/ (5R, 6S) -3- (4- 

15 { [ (7 u jv^'^ i/) * 7 s y 1 7 X -7-:t- + y-e- { (ir) -1- [ ( h u 9-)V-y u 

=!=•>'] X5^;i/}-l-71f tf'>^ □ [3. 2. 0] a:/ h-2-X>-2-;«7;P#^'>l/- h ^%ft, 
'HNMR (400 MHz. CDCI3) 50. 15(s. 9H). 1. 30(d, 3H, J=6. lHz),3. 15-3. 30(in,3H), 4.17-4.24 
(m. 2H) . 4. 64-4. 73 (m, 4H) , 5. 17-5. 40 (m. 4H) , 5. 86-6. 00 (m. 2H) . 6. 76 (s. IH) , 7. 32-7. 40 (m, 4 
H) 

20 

XjSb)> XUc) 

mmm 1 7 ©x^b) tiRi^^tciJi h u p^5^;ps^'J ;i/x-x;HbbT7 u ;K5r. 6s)-3-(4- 
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{[(70 JVt^-y) 7 S y } 7x-;W-7-:t=^^V-6-{(lR)-l-[( h 'J U 

Mt^'iAJL^M-x-rifM'yi^ D [3. 2.o]'sy h-2-x>-2-*;i/jH=^i^w h<fc D7 U;i' 

(5R, 6S)-3-(4-{ [(7 U 75 y } 7x-;W-6-[(lR)-l-k H D^'^X 
^;W-7-:t^y-l-7lftf>'^P [3.2.0]^:/h-2-X>-2-*;i'#=^^'>^-h^#fc^t. ^SiS 
081 6©XSb)tll«gHbT(5R.6S)-3-(4-75y7xx;i/)-6-[(lR)-l-t HD^^i/X^^ 
;p]_7_:^stiy_l_7'^f H'>i7 D [3. 2. 0] 's:/ h-2-X>-2-*;P3j?>if h U ^h^^Wc, 
7 U (5R, 6S)-3-(4-{[(7 U ;i/:t+'»*;V>l^x;W 75 /} 7ix;i/)-6-[(lR)-l-k Hn 
:^^5/X5^;W-7-:t*y-l-7if tf'>^ D [3. 2. 0] A7'h-2-X>-2-*;i/J}?=^^v'l/- h 
'HNMR (400 MHz, CDCl,) (5 1. 38(d. 3H. 1=6. 3Hz), 3. 17-3. 30(iD. 310,4. 22-4.30(io, 2H), 4.64 
-4. 74 (m, 4H), 5. 17-5. 40 (m, 4H), 5. 84-5. 98 (m, 2H), 6. 73 (s, IH), 7. 34-7. 38(in,4H) 

(5R.6S)-3-(4-75 / 7xx;P)-6-[(lR)-l-t HO+->X5^;V]-7-;e-*V-l-7lf H'>i^a 

C3.2.o]A::^h-2-x>-2-*;i/7j^>m :M-U^rA^ 

'HNMR (400 MHz, D,0) 6 1.40(d, 3H. J=6. 4Hz), 3. 13(dd, IH, J=16. 9Hzi9. 7Hz), 3.48(dd,lH, 
J=16. 9Hz t8. 6Hz) . 3. 53-3. 58 (m, 1© . 4. 30-4. 39 (m, 2H) , 6. 85-6. 93 (m, 2H), 7. 28-7. 33 (m. 2H) 



^mn2 6 




^JiSM3 a:^«lfcbT(5R,6S)-3-(4-75/7xX;i')-6-[(lR)-l-t Yu^i/X.^)V\-l- 

;j-i^y-i-7ififs^i'a[3.2.o]A:/h-2-x>-2-j!7;P5i^>ife :^^U'^7AM*fflv»T» [(2, 

2-i^^5"Jl'ya/V^;W:t+i^]^5^;i' (5R.6S)-3-(4-75y7xri;W-6-[(lR)-l-t H 
a=lr5^X5^;i/]-7-:r^V-l-7+f tf'>^ P [3. 2. o]^y h-2-x>-2-;«j;VJl?=^^-:^W- h 

'H NMR (400 MHz. CDCl,) 5 1. 21 (s, 9H), 1. 36(d. 3H, J=6. 3Hz). 3. 16-3. 26 (m, 3H). 3. 89 (broad 
s. 2H) , 4. 18-4. 30 (m. 2H) , 5. 81 (d, IH, J=5. 5Hz) ,5.90 (d, IH, J=5. 5Hz) , 6. 62 (d, 2H, J=8. 6Hz) , 7. 
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28(d,2H, J=8.6Hz) 




XSa) 

mnm 2 <Dxn&) t m\z vxr u )v im. 3s)-3-c(iR)-i-t: \iu^i/x^ 

-2- (2- {4- [2- 5";i/7 5 / ) -2-:t ^ y X5^;W 7 X -2-:t + V X5^;i/) -4-:t y 7 
•^^^>-l-^ M ( h ij 7 x-Jl'^X* 7- U r » h ck t) 7 U (5R, 6S)-3-{4- 

[2-U9^;i/75 y)-2-:t:^^yx5";u] 7x-;i/}-7-:t=^ry-6-{(iR)-i-[( h u j?c9^;i/2/U;i') 
'>] x5";w-i-7if tr'>^ D [3. 2. 0] a::^ h-2-x>-2-;iS7;i/7i?:^^-> v— h 

'H NMR (400 MHz, CDCI3) d 0. 14(s, 9H). 1. 30(d, 3H, J=6. 2Hz), 2. 76(d, 3H. J=4. 8Hz). 3. 15-3. 
28 (m, 3H) , 3. 57 (s, 2H) , 4. 2 1-4. 26 (m. 2H) . 4. 64-4. 67 (m. IH) , 4. 70-4. 74 (m, IH) , 5. 1 7-5 . 22 (m, 1 
H), 5. 28-5. 35 (m. IH) , 5. 46 (broads, IH) . 5. 82-5. 90 (m, IH) . 7. 26 (d, 2H, J=8. IHz) , 7. 36 (d, 2H, J 
=8. IHz) 



XSb), ligc) 

^1509 1 7 ©Xgb) t H^tltt h U J?^ ^)V'y U ;i/X— f;!/^!: UT7 U )V (5R, 6S) -3-{4- [2 

- (pi 5^;i/7 5 y )-2-:t=^^y xg^;i/] 7 xx;i/}-7-:t=^^y-6-{ (ir)-i- [ ( h u ;< 5';v-> u M ^ 

v']X5^;W-l-7-tf tr-^i^ o [3. 2. 0]^:/h-2-X>-2-;^j;i/7i^:^-v'V/- h J; t) 7 U ;K5R, 6 
S) -6- [ (1 R) -1- 1 H D '> X5^;i/] -3- {4- [2- (^ 5^ JI/7 5 y ) -2-:t * y X5^;W 7 x X JH -7- 
:t+y-l-7lf If 5/^7 D [3. 2. 0]'\:/h-Z-X>-2-*;i.3R:^^>K§#fc^, ^JSM4©I@ 
d) t^1llfcbT(5R, 6S)-6-[(lR)-l-t Ho:^^->X5^;i/]-3-{4-[2-(pl5";i/75 y )-2-;i-^ 
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y X5^;W 7 xr:;W-7-:t+y-l-7lf tv'i' O [3. 2.0] h-2-X>-2-*;i'7l?>if -f h 

7U;V (5R.6S)-6-[(lR)-l-t HD:^^>'X5^;W-3-{4-[2-(pt5^;i/r 5>')-2-:r=^^yx5^ 
7xx;i/}-7-:f =^-y-l-7lf fv'^ a [3. i.^']^y'h-i-x.y-i-ts)]/t^^yv- V 
5 'HNMR (400 MHz, CDCl,) 6 1. 38(d,3H. J=6. 3Hz), 2. iKbrs, IH), 2. 77(d,3H. J=4. 8Hz), 3.18- 
3. 30 (m, 3H). 3. 67 (s, 2H>,4. 26-4. 32 On, 2H), 4.64-4. 67 (m, 1H),4. 70-4. 74 (m, IH), 5. 17-6. 22 (m, 
IH) , 5. 26-5. 34 (m. IH) , 5. 46 (broads, IH) , 5. 83-5. 93 (m, IH) . 7. 24(d, 2H, J=8. 2Hz) , 7. 36 (d, 2H, 
J=8.2Hz) 

10 (5R,6S)-6-C(lR)-l-t h•□=^^->X5";^]-3-{4-C2-(;^g^;l/75y)-2-:t^^yx5";^]7x- 
Jl,}_7_;^;;^ly_l-74f t-->^ D [3. 2. 0] h-2-X>-2-*;V7l?>m :^ h U "^AiL 
'HNMR (400 MHz, D,0) a 1. 14(d, 3H. 1=6. 5Hz), 2. 58(s. 3H). 2. 95(dd, IH, 1=1.7. OHz, 9. 8Hz), 3. 
31 (dd, m. J=17Hz, 8. 5Hz) , 3. 36-3. 40 (m, IH) , 3. 46 (s, 2H) , 4. 10-4. 22 (m, 2H) , 7. 1 3 (d, 2H, J=8. 
2Hz),7.21(d,2H,J=8.2Hz) 



m&m ztnmzhx (6r, es) -6- [(ir) -i- 1 h □ ^ >'X5^;w -3- {4- [2- (^ 5';i'7 5 y ) - 

2-:j-^=-yX5^JW7xX;H-7-:t+y-l-71f tfv'^ □ [3. 2.03^:/h-2-x>-2-;^;UJi?>^ 
20 i-V^)^h.Wtm\f^X. [(2,2-5;>;?l5';i/::^o;iy'r;W:^-J^5/]:>^^;K5R,6S)-6-[(lR)-l- 
t H U^y:x.^)V] -3-{4- [2- (p^^;i/7 5 y )-2-:f ^^^y X5^;W 7 xr:;H-7-;a-=1ry-l-7"!f 
h*->ir □ [3. 2. 0] a:/ h-2-X>-2-:*;V5l^=^i^l/- hSr#:/t. 

'H NMR (400 MHz, CDCl,) 6 1 . 18 (s. 9H) , 1 . 38 (d, 3H, J=6. 3Hz) , 2. 48 (d, 3H, J=4. 8Hz) , 3. 1 5-3. 
35 (m, 3H), 3. 60(s, 2H),4. 24-4. 34 (m, 2H), 5. 65 (broads, IH), 5. 73 (d, IH, J=5. 5Hz), 5. 82 (d, 1 
25 H, J=5. 5Hz) , 7. 24(d, 2H, J=8. 2Hz) , 7. 29 (d, 2H. J=8. 2Hz) 



^%m2 8 
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mmm2 9 




XSa) 

mmm 2 <Dxm&)^^xSh) tm^zhxr u )v im, 3s) -2- {2- [4- (2-7 

X5^;W 7x-;W-2-:t4^y x5^;W-3-[aR)-i-t h' o:^^i/x5^;W-4-:a-=^^y 7€ 5^^>-l 
-< ( h U 7 X Jj^ ^ X U h <j; D 7 U ;i' (5R. 6S) -3- [4- (2-7 5 ^ - 

X5^;W 7 X =.}V] -7-:t=^ y-6-{ (IR) -1- [( h u p^5^;i-> U X5^;H -1- 

7if If ->i7 n [3. 2.0] a::^ h-2-x>-2-*;V3j^4^'>^- h^£#:fe. 

'H NMR (400 MHz, CDCI3) a 0. 15(s, 9H), 1.30(d, 3H, J=6. 2Hz). 3. 15-3. 28(ni. 3H), 3. 58 (s.2H), 
4. 20-4. 25 (m. 2H) , 4. 63-4. 67 On. IH) , 4. 68-4. 72 (m, IH) . 5. 1 7-5. 22 (m, IH) , 5. 27-5. 33 On. IH) , 
5. 52 (broads, IH), 5. 82-5. 90 (m, IH), 7. 25-7. 28 (m, 2H). 7. 36(d, 2H, J=8. 2Hz) 

xmh). xmc) 

mmm i ? ©isw t h u 5^;i'>' u }VJi-'rMtLxr u ;i' (5r, es) -3- [4- (2 

_7 5 y _2-:t=^^ y X^;!/) 7 X XJW-7-^=^y-6-{ (1R)-1-[ ( h U ^ 5^;l-> U )V) X 
5^;W-l-7-y*tf>^i^DC3.2.0]A:/h-2-X>-2-*;i/5i?=^^'>l^-h'£:fflViT> 7U;i' (5R.6 
S) -3- [4- (2-7 5 / -2-;r *y X5^;W 7 xx;i/] -6- [ (IR)-l- 1 H O '>X5^;W-7-:t=^ y-1 

-71f If v'i^ O [3. 2. 0] h-2-X>-2-*;i/2l?=^^'> h ^iS^ai 4 Wig d) t 
|^#fcbT(5R,6S)-3-[4-(2-7S>'-2-:t=^yx5";W7xx;i/]-6-[(lR)-l-th'n^r'>X 

5^;U]-7-:*-*y-l-7-!J'tf->^ O [3. 2. Ol'NT' h-2-X>-2-;*;;i/3H>^ i- h U C7 
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7 U (5R. 6S)-3- [4- (2-7 5 ^ -2-:t^VJi^M 7 x-;W -6- [(IR)-l-fc H D =^^i/X5^ 
;i/]-7-:t+y-l-71f t'i^i? O [3. 2. 0] at' h-2-X>-2-*;i/J}?'^'>l/'- h 
'H NMR (300 MHz, CDCl,) <5 1.38(d, 3H, J=6. 2Hz), 3. 14-3. 35(m. 3H),3. 59(s. 2H).4. 22-4. 35 
5 (in. 2H) . 4. 60-4. 68 On, IH) , 4. 69-4. 77 On. IH) , 5. 17-5. 22 On. IH) , 5. 25-5. 34 On, IH) , 6. 44 (broad 
s. IH) . 5. 80-5. 94(m. IH) . 7. 25-7. 28 (m, 2H) , 7. 37 (d. 2H. 1=8. 2Hz) 

(5R, 6S) -3- [4- (2-75/ V Jl/) 7 x -6- [ (IR) -1- 1 h* O 5/X5^ Jl/] -7-:t 
s^y-l-71f lf->^ n [3. 2. 0] a:/ h-2-X>-2-* JI/#>K h U Alfi 
10 'H NMR (400 MHz. D,0) a 1. 12(d. 3H. 1=6. 4Hz) , 2. 89 (dd. IH, J=17. OH 

<J:9. 8Hz) , 3. 25 (dd, IH. J=l 7Hz 1 8. 5Hz) . 3. 28-3. 34 (m, IH) , 3. 43 (s, 2H) . 4. 04-4. 16 (m, 2H) . 
7. 09 (d, 2H. J=8. 2Hz) . 7. 16 (d. 2H. J=8. 2Hz) 



15 




%t.m>\z\^x (sr. es) -3- u- (2-2-7 5 j -i-i^^v x^m 7 x-;w -e- [ (ir) -1 

-h \iu^'yJL^M-l-t^V-\-71f\£i^i7 U [3. 2. 0] h-2-X>-2-;^;V#>^ f- h 
U A^^ffl V^T, [ (2. 2-i^ 9^ y □ AV 'f ;W :t + ->] ^ 5^ (5R. 6S) -3- [4- (-2-7 5 7- 
2-:t^ VX5";l') 7 xX;H-6-[(lR)-l-t H 0^r>'X5";W-7-:t=^^V-l-7lf n [3. 2. 
20 0]A:/h-2-X>-2-*;i/5^*5/U'-hS#fc. 

•H NMR (400 MHz. CDCI3) 5 1. 18(s, 9H). 1. 37(d. 3H. J=6. 3Hz). 3. 16-3. 35(ni, 3H), 3. 60 (s,2 
H) , 4. 26-4. 35 (m, 2H) , 5. 32 (broads, IH) . 5. 41 (broads, IH) , 5. 73 (d, IH, J=5. 5Hz) , 5. 82 (d, IH, 
J=5.5Hz),7.25-7.340n,4H) 



25 ^IS^3 1 
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2 OlSa) fe<km) tll^lC bX7 U )V [(2R, 3S)-3-[(lR)-l-t F D^^'>X5" 
_2- (2- {3- [Z-(;t ^;U7 5 y )-2-^^r VX^;W 7 x-;H-2-:t+ VX5';W-4-:t^ V 7 
5 W^>-W;W(hU7xx;U*X*9xUr» T-kr- h&fflV^T, 7'J;K5R,6S)-3 

U ;v) x5^;H-i-7if tf'>^ p [3. 2. 0] a:/ h-2-x>-2-;^7;i/ji?^->w h 

'H NMR (400 MHz. CDCl,) 5 0. 15(s, 9H). 1. 30((l, 3H, J=6. IHz). 2. 76 (d, 3H, J=4. 8Hz), 3. 18-3. 
28 (m, 3H) , 3. 57 (s. 2H) , 4. 19-4. 25 (m, 2H) , 4. 62-4. 67 (m. IH) . 4. 67-4. 72 (m. IH) . 5. 17-5. 23 (m, 
10 IH) , 5. 29-5. 36 On. IH) . 5. 72 (broads. IH) . 5. 80-5. 95 (m. IH) . 7. 24-7. 30 (i. 3H) . 7. 32-7. 39 (m. 
IH) 

iSb), iSc) 

1 7 (DIgb) tmm\Z&i h U p^5^;P>"J^X-x;Wl:bT7 U;K5R. 6S)-3-{3-[2 
15 -(;;tg^;i/75y)-2-:t^yx5^;W7xx;W-7-:j-=^V-6-{(lR)-l-[(h'J^5";i'i^U;i')^ 
x5^;U}-l-7iftf n [3. 2. 0] a:/ h-2-X>-2-*;i/7j?+'>k- h Sffi ViT. 7 U ;i' 
(5R. 6S)-6-[(lR)-l-t Ha:^v'X5";W-3-{3-[2-(;^5";i/75 y)-2-:t^VX5^;W 7x 

- ;^} -7-;t 4^ y -i-7if e i^^' n [3. 2. 03 A :/ h -2-x >-2-tJ i/- h ^JS 

«ai 4 ©lig d ) t nil t b T (SR. 6S) -6- C (IR) -1- 1 H D ->X5^;i/] -3- {3- [2- (^ 5^;!/ 7 5 
20 /)-2-:4-i|-yx5^;H7xx;H-7-:t=^y-l-7iflf>'i^n[3.2.0]^:/h-2-X>-2-:«7;i'S]^ 

7V)V (5R.6S)-6-[(lR)-l-t Ho^r'>X5"Jl/]-3-{3-[2-(p^5^;i'75y)-2-:t*yX5^ 
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)V]y x.:iM-i-:i-^v-\-7if\f-yi7 u [3. 2. o] a:/ h-2-x>-2-A;i'Jl^+>'U- h 

'H NMR (400 MHz, CDCl.) 6 1. 30(d. 3H, J=6. IHz), 2. 77(d,3H. J=4.8Hz). 3. 22-3. 32(m, 3H), 3. 
58 (s. 2H) , 4. 2 5-4. 34 (m, 2H) , 4. 62-4. 67 (m, IH) , 4. 67-4. 74 On, IH) , 5. 1 8-5. 25 (m, IH) , 5. 29-5. 
36 (m, IH) , 5. 72 (broads, IH) , 5. 85-5. 95 (m, IH) . 7. 20-7. 30 (m, 3H) , 7. 32-7. 39 (m, IH) 

5 

(5R, 6S) -6- [ (IR)-1- 1 H O +'>X5^;W -3- {3- [2- (p^ 5^;i/7 5 7 ) -2-;a-+ V X5";W 7 x- 
;p}_7_:^r^iy_l_7Hf tf i/^^ D [3. 2. 0] h-2-X>-2-tl )V^>mi- h 'J -^7 Alg 
'H NMR (400 MHz. D,0) a 1. 18(d, 3H, J=6. 4Hz), 2. 93(s, 3H), 2. 92-3. OKm, IH), 3. 28-3. 36 (m. 
IH) , 3. 38-3. 42 On. IH) , 3. 47 (s, 2H) . 4. 12-4. 24 (m, 2H) , 7. 08-7. 1 5 On, 2H) , 7. 1 6-7. 20 On, IH) , 7. 
10 22-7. 28 On, IH) 




ni&mi tmmzbX (5R, eS) -6- [ (1R) -l- 1 H P ^ i^X^)U] -Z-{i-[2-i;f^^}V7S.y) -2 
1 5 -t'^V X5";W 7 X =.M-l-t=¥V-l-71f\ii^^ P C3. 2. 0] :/ h-2-X>'-2-*;i/jH >M 

h u "^^A^^^ffl viT, [(2, 2-j^^9";i/:/p/iy 'r;i')*4^v'] p^^^jksr, 6S)-6-[(iR)-i-fc 

H D ^=^'>x5^;w -3- {3-[2- 5^;i/7 5 y ) -2-;a- y xf-;i/] 7 x:i;H -7-;r + y-i-7-if tf 

i/^ P [3. 2. Ol's:^ h-2-X.>-2-tl)V^^-yU-h&mco 

'H NMR (400 MHz, CDCI3) 5 1. l8(s,9H), 1. 38(d, 3H. J=6. 3Hz), 2. 78(d.3H. 1=4. 8Hz), 3.21-3. 
20 570n, 3H) , 3. 59 (s, 2H) . 4. 25-4. 34 (m, 2H) , 5. 77 (d. IH, J=5. 5Hz) . 5. 81 (broads, IH) . 5. 84(d, IH, 
J=5. 5Hz) .7.1 5-7. 27 (m, 3H) , 7. 30-7, 37 On, IH) 
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#3^^2 6T#e.nfc7';;l'[(2R, 3S)-3-[(lR)-l-bHn:^^$/X5=-;W-2-(2-{4-[({[(5- 

5 ;i,}-2-^i<^yx5^;i/)-4-:t4^V7if5^v'>-l-^;i'](hU7x-;U5jxX*7-'Jx>)7-fe 
x-h (0.52g) ^Jfi«>320I@a)a:|Rl^fcbT7U;i'[(2R.3S)-3-[(lR)-l-({hU 
U M :t + X5^;P] -2- (2- {4- [ ( { [ (5-:?^ 5^;U-2-:t =1r V- 1 . 3->?:t ^ V -;i/-4-^ 

h=*->] *;i'5}?x;w 75 y) ^t^^jW 7xx;w-2-;t-=^^yx5^;W-4-:t=^^y y-if^'j^v 

-1-r M ( h U 7 xx;V;j^7.*7X U r » 7-fex- h ^ntc, Z.(DhO\t-^ IcMiSTS 

10 ti3i<'^xm\zm^it, 

mmm^nrcit'^<^^m\ mt&m 2 <Dxmb) timtt bT7u;K5R, 6s)-3-{4- 

15 7xx;W-7-:t^y-6-{(lR)-l-[(hU;?l5^;i'5^U;W:t^i']X5^;H-l-7l3't:j^i7n[3.2. 
0]Ayh-2-X>-2-*;i'5i?=^^J'7-h (0.21g) ^mco 

'H NMR (400 MHz, CDCI3) 31.30 (d, 3 H. J = 6.2 Hz), 2.19 (s, 3 H). 3.16 (dd, 1 H, 
J = 9.9Hztl8.1 Hz), 3.22 (dd, 1 H. J = 2.8Hzt6.9 Hz), 3.28 (dd, 1 H, J = 8.9 H 
ztl8.1 Hz), 4.19-4.25 (in, 2 fl), 4.36 (d, 2 H. J = 6.0 Hz), 4. 60-4. 65 (m, 1 H), 4. 
20 69-4.74 (m, 1 H), 4.84 (s, 2 H), 5.17-5.21 (m, 1 H). 5.28-5.33 (m, 1 H), 6.30 (br 
oad s. 1 H). 5.82-5.92 (m. 1 H), 7.25-7.27 On, 2 H), 7.33-7.36 (m, 2 H). 
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Xgc) 

i@b)-c#e.nfc{b-&!^(o. 05g) ^m^\ ^mm 1 7 ©isw t.w^\z\^x. m, 6s)-6- 

[(lR)-l-kHP+i/X5^;i/]-3-{4-[({[(5-^^;i/-2-:t*y-1.3-i^:t4^y-;i'-4-f;W^ 
5 h^r5/]*;P)i?-M75 y ) 7xx;W-7-;i-^V-l-7if fcf J^i' a [3. 2. 0]^^ h-2- 
x>-2-5!7;^IH>m:^hU'^Aifi©m*^^Kl (O.Olg) jJ?U'7-^OThi^7 7^- (C 
HP-20P) \zi:.r)mm\^. THF2~8%i7^HiLfc:5)-®SA*^i^S^ii'rS2:tTgWtl(0.01g) 

LC/MS (EI) 459 (M+l)t. 

10 'H NMR (400 MHz, DMS0-d6) 6 1.09 (d, 3 H. J = 6. 2 Hz), 2.08 (s, 3 H), 2.78 (dd, 1 
H. J = 10.0Hz<»:15.6 Hz), 3.00 (dd, 1 H, J = 8.6 and 15.6 Hz), 3.06 (dd, 1 H, I = 
2.7Hzi:6.5 Hz), 3.81-3.83 On. 1 H). 3.85-3.88 (m, 1 H), 4.07 (d. 2 H, J = 5.9 H 
z), 4.82 (s, 2H), 4.92 (br, 1 H), 7.01-7.03 (b, 2 H), 7.32-7. 34 (m, 2 H). 7.84 
(t, 1 H, J = 5.9 Hz). 

15 IR (ATR) 3348 (broad), 1817, 1736, 1718, 1591, 1518, 1394. 1308, 1252, 1227, 1196. 
1132, 1038, 1011, 984, 769 cm"'. 




20 6 tmmzx^x. mm 2 7-e#6nfc7u;v {(2r,3s)-3-((ir)-i-{[(7'j;1' 

* ;i/jJ?-;W :^^^} xg^;W -2- [2-(3- { [ (7 5 y :^;i/7j?x;W :t + '^M 7 x 

X- h J; 0 7 U (5R. 6S) -6- ( (IR) -1- { [ (7 U ^ >-) * ^'l 



wo 03/040146 PCT/JP02/11477 

V 106 

[3. 2. 0] a:/ h-2-x>-2-:*;w#^'> i^- h s ii t"C 

(5R, 6S)-3- (3-{ [(75 y tl)\^t^=^)V) t'^-y^^^M 7 x-;W-6-[(lR)-l-k H a:^^i/X5^ 
;i,]_7_:^i|p.y-l-7+)--tf i;/^ D [3. 2. 0]^yh-2-X>-2-:«7;i/7|?>i? :J- h U ^A^^%ft. 

5 

r U ;P (5R, 6S) -6- ( (IR) -I - { [ (7 U ;i':t 2^) * ;p#x;i/] ->} X5^;W -3- (3- { [ (7 5 
y ^;i/;J?x;i/) 7xX;i/)-7-:i-^ry-l-71f lf'>i? n [3. 2. 0] a:/ b-2-X> 

-2-*;i'3j?^rv'Wh 

'H NMR (400 MHz, (3)C1,) 51.49(d, 3H, J=6.3Hz), 3. 17-3.33(in, 2H), 3.42(dd, IH, J=8.4, 
10 2.8Hz). 4.26-4.31(10, IH), 4. 59-4.73(iD, 6H), 5.09(s, 2H), 5.15-5.40(1, 6H), 5.80-5.98(in, 
2H). 7, 30-7. 37 (m, 4H). 
IR(ATR) 3178(broad), 2981 (broad), 1778, 1720, 1331, 1257, 1180, 748, 721 cm"'. 
LC/MS (EI) 471 (M+l)+. 

1 5 (5R, 6S) -3- (3- { [ (7 5 y )Vts=.)V) t^'y]^ 7 x x;i/) -6- [ (IR) -1- fc h* O + ^^X 
^;W-7-:^^V-l-7-y*tf'>^ □ [3. 2.0]'\y h-2-X>-2-:)!7;i/7H>^ :f h 'J "i^AiS 

'H NMR (400 MHz, D,0) 61.23(d, 3H, J=6.4Hz), 3.00(dd, IH, J=17.0, 9.8Hz). 3.36(dd, 
IH, 1=17.0, 8.5Hz), 3.44(dd, IH, J=6.0, 2.8Hz), 4. 16-4. 26 (m, 2H), 4.72(s, 2H), 
7. 23-7. 33 (m, 4H). 

20 IR(ATR) 3336(broad), 2966, 1709, 1589, 1392, 1335, 1049. 787, 698 cm-'. 




^mmstmmzLx. mmms 4T#stife(5R,6S)-3-(3-{[(75>'*;i'jKx;i/):t=^ 

25 v']^5";H7x-;i/)-6-C(lR)-l-hHn=^>'X5^;H-7-:t=^V-l-7lflf'>i'a[3.2.03'\ 



wo 03/040146 
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(5R. 6S)-3-(3-{ ii7^J:fy)V:^:=.Mt^>'] 7x-;W-6-[(lR)-l-t H U^-yJL^ 

)V\-l-t^V-\-7^\f.-yi7 u [3. 2. 0] ^':f h-l-:^>-l--)j)Vi^'^=/V'- h 

'H NMR (400 MHz. CDCI3) 61.17(s, 9H), 1.36(d, 3H, J=6.3Hz). 1.97(br-s. IH), 
5 3.19-3.36(1, 3H), 4. 25-4. 33 On, 2H), 4.74(br-s. 2H). 5.10(s, 2H), 5.77(d, IH, J=5.5Hz), 
5.84(d, IH, J=5.5Hz), 7. 28-7. 37 On, 4©. 

IR(ATR) 3460(broad), 3367(broad). 2974, 1713, 1331. 1265, 1122, 1095, 1049, 1022, 
980. 787, 698 cm-'. 

LC/MS (EI) 461 (M+l)+. 



^mmi^tmrnzhx. ##«ai2 8T#e.nfc7'j;i' C(2r,3s)-3-((ir)-i-{[(7u;u 
1 5 * 3^} xg^;w -2- (2- {4- [ (*;i' 5 ji'T 5 / ) ^ 7 x -2-;r + 

y x^; W -4-:t 4^ y 5" >- 1 --r ;v] ( h U 7 X x;!/*;^ 7h 5 X U X » 7 -fe X- h <fc D 
7 U (5R, 6S) -6- ((1 R) -1 - { [ (7 U iJ }Vts:=.)V] Hr^ ->} X5^; W -3- {4- [ (*;U 5 

}V7^ y ) 7xx;w-7-;*-+y-i-7if tfi'^ d [3. 2. 0] 'n:/ h-2-x>-2-*;i/:ij?:^^ 
i^- h Iii^«S^S-r 5 t T (5R. 6S) -3- {4- [ (jj^;!/ 5 ;i/7 5 7 ) 7 X X 

20 ;i/}-6-[(lR)-l-t Ho4^>'X5^;i/]-7-:t^^y-l-7iftf>'^D[3.2.0]^yh-2-X>-2-:!!7 

7 U ;i' (5R. 6S) -6- ( (IR) -1 - { [ (7 U ;i':t^ 3^) :^ ;P7Hx;n ">} X5^;i/) -3- {4- [ ( 
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^}V75.J):^^)V] 7x-;W-7-:r=^^y-l-7lf fi/^ □ [3. 2.0]'\::^ h-2-JL>-2-:f]}V^ 

'HNMR (400 MHz, CDCI3) 61,42(6, 3H, J=6.3Hz). 3. 21-3. 29 On, IH), 3.56(dd, IH, J=18.1. 
8.6Hz), 3.7I(dd, IH, J=6.5, 3.0Hz), 4. 33-4. 38 (m, IH), 4.44(d, 2H, J=6.3Hz), 
4.57-4.70(11, 4H), 5. 11-5.1 8 (m, 2H), 5. 23-5. 39 (m, 3H), 5. 83-6. 02 (m, 2H), 7. 29-7. 31 (m, 
2H), 7. 39-7. 41 (m. 2H), 7.62(br-s. IH), 8.26(d, IH, J=0.5Hz). 

IR(ATR) 3375(broad), 2939, 1774, 1743, 1720, 1670, 1373, 1335, 1254, 1192, 1138, 
1107, 945, 752 cr', 

LC/MS (EI) 455 (M+l)+. 

(5R, 6S) -3- {4- [ (5j^;i/ ^)V7^/)^^My xr:;i.} -6- [ (1 R) -1 - 1 H U^zyX^'M -7-:t+ 

y_i-7+fif->^o[3.2.o]^::^h-2-x>-2-:^;i'7}^>i? :^hU "^All 

'HNMR (400 MHz, D,0) 61.22(d, 3H, I=6.4Hz), 2.99(dd, IH, 1=16.9, 7.8Hz), 3.35(dd, 
IH. 1=17.0, 8.5Hz), 3.42(dd, IH, J=6.0, 2.8Hz), 4. 16-4.35(iD, 2H), 4.72(s, 1.76H), 
4.77(s. 0.24H), 7.21(d, 2H, J=8.4Hz), 7. 26-7. 28 (m, 2H), 8.06(s, 0.12H), 8.08(s, 
0.88H). 

IR(ATR) 3248(broad), 2974, 1743, 1659, 1585. 1385, 1308. 1242. 1223. 1130, 671 cm-'. 



mmm 3 7 




mmm3tmm\zvx. mmms 6T#e.nfe(5R,6s)-3-{4-[(7i^;i'5;i/75y)p^5^;w 

7x-;W-6-[(lR)-l-t K □:^^5xxg^;W-7-:r+V-l-7if tTv'^ P [3. 2.0]'\y h-2-X> 

-2-*;i/7i?>iJ u-^Amj;?) [(2.2-i?p^5^;p:/D/iy'r;w^=^^'>]^5^Ji' 

(5R, 68) -3- {4- [ (*;P5 ;i/7 5 / ) ^ 7 X -6- [ (1R) -l- 1 h* □ + 'yX^M -7-^+ 
y_l_7+f tf,>^ O [3. 2.0] h-2-JLy-2-tl)VT)^'¥zy]y- h 
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'H NMR (400 MHz. CDCl^ 51.18(s, 9H). 1.37(d, 3H. J=5.6Hz). 1.88(br-s, IH), 
3.17-3.34011, 3H), 4. 24-4. 33 (m. 2H), 4.44((l, 0.3H. J=6.6Hz), 4.50(d. 1.7H, J=5.8Hz), 
5.74-5.77(111, IH), 5. 83-5. 86 On, IH), 5.95(br-s, IH). 7. 29-7. 36 (n, 4H), 8. 19-8. 28 On, 

IH). 

5 IR(ATR) 3367 (broad), 2974, 2935, 2873, 1774, 1747, 1662, 1269, 1122, 1095. 1022,- 
991, 980 cm-'. 
LC/MS (BI) 445 (M+l)+. 



10 ^mm 3 8 




mmmie tmi^\zhx. ##^j2 9T#6n&7UJi/ {(2r,3s)-3-((ir)-i-{[(7u;i/ 
4-+ *;i/>J?-;i/] J'} x5";w -2- [2- (4- { [ (p< h ^ j/;^? 7 5 y ] 7 x 

-;V)-2-:t^yx5^;i/]-4-:t+y7i?5^>?>-l-1';W (h U 7x-;i'7i>X7j^7-Ux»7 
15 -fex-hJcD, 7U;i' (5R.6S)-6-((lR)-l-{[(7U;i';f+i^);«j;l'7j^-;W:t*v'}X5^ 

;W -3- (4- { [ ( h + ;i'jj?x;w 7 5 y ] ^ 7 x -7-:t* y-i -7if tf i^i^ □ 

[3. 2. 0] h-2-X>-2-:^;i/jj?=^^'>V- h la^siKf&f 5 H 

(5R, 6S)-6-[(lR)-l-t: H P+->X9^;W-3-(4-{[(p^ h+>'*;i'5j?::i;i') 75 / ] p( 7x 
:z)V)-l-:t=¥V-l-7-^}diyi7 a [3. 2. 0]^:/ b-2-x>-2-:?!7;i/7j^>'m h U C^AilSrltfc. 
20 7U;i/ (6R,6S)-6-((lR)-l-{[(7U;i':t^-»:^7;i'2Kx;W:t^r'>}X5^;W-3-(4-{[(pl h 
;i/j)?x;0 7 5 >' ] 7 x x;i/)-7-:f ^y-l-71f if □ [3. 2. 0] ai^" h-2-X 

>-2-*;i'3i?:^^>'Wh 
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'HNMR (400 MHz. CDClj) 61.48(d, 3H, I=6.3Hz), 3. 15-3.30(iD, 2H), 3.40-3.42(in, IH), 
3.71(s, 3H), 4. 25-4. 30 (m, IH), 4.37(d. 2H, 1=6. OHz), 4. 60-4. 66 On. 3H), 4. 69-4. 75 (m. 
IH), 5.02(br-s, IH), 5.13-5.22(m, 2H), 5. 26-5. 28(ni. IH), 5. 30-5. 31 (m, IH). 5. 34-5.40(m. 
IH), 5.82-5. 99(111, 2H), 7.27((1, 2H, J=8.3Hz), 7.33((l, 2H, J=8.3Hz). 
5 IR(ATR) 3251 (broad). 2947, 1778, 1743, 1716. 1254, 748, 721 cm"'. 
LC/MS (EI) 485 01+1)+. 

(5R.6S)-6-[aR)-l-t KD:^^'>X5";1']-3-(4-{[(p^ h^i^ii}Vt^:=.)V)7 S. y:\ ;^^My x. 
~;p)_7-:t^V-l-7if fcf'>^0 [3. 2.03A:/h-2-X>-2-*;i/3H>m ^^AiS 
10 'HNMR (400 MHz. D,0) ai.22(d, 3H, J=6.4Hz), 2.96-3.03(m, IH), 3. 32-3. 38 (m, IH), 
3.41-3. 43 (m. IH). 3.58(s, 3H), 4. 14-4. 24 (m, 4H). 7.20(d, 2H, J=8.4Hz). 7. 25-7. 27 On, 
2H). 

IR(ATR) 3302(broad), 2966, 1747. 1693, 1589, 1551. 1389. 1261 cffl-'. 



15 

mmm 3 9 




mMms twim\zhx. ^js^ya 8T#e)tijt(5R,6s)-6-[(iR)-i-t i^u^-yx^ 
;i/]-3-(4-{[(^ h=^^'>*;i/5i«-;W75 /]p^5^;W7x::i;W-7-:t+v-i-7ife'>i7n 

20 [Z.2.(ili^^h-2-X>-2-tl)Vt^>m :hhUe7A«J;D[(2.2-5?^5^;V>'a/V'f;W:t+ 
S^] (5R. 6S) -6- [ (1 R) -1 - h H O + i^X^M -3- (4- { [ (^ h + )Vi^X)V) 7 5 ^ ] 

7x-;W-7-:t=*^y-l-7if fcfv'i' O [3. 2. 0]^:/ h-2-X>-2-*;i'5j?4^->W 

'H NMR (400 MHz, CDClj) ai.l8(s. 9H). 1.37(d, 3H, J=6.3Hz). l,85(br-s. IH). 
25 3. 16-3.34(ni, 3H), 3.71(s, 3H), 4.25-4. 32(m, 2H), 4.38(d. 2H, J=5.9Hz). 5.06(br-s. IH), 
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5.76((l, IH, J=5.5Hz), 5.85(d, IH, 1=5. 5Hz). 7. 26-7. 33 (m, 4H). 

IRCATR) 3390(broad), 2974, 1701, 1527, 1261, 1192, 1122, 1095, 1022, 991. 980, 775 
cm''. 

LC/MS (EI) 475 04+1)+. 

5 




Xga) 

mmmi(Dxmb)tmm\zvx. ##^3 2T?#fc7u;p[(3s,4R)-3-[(iR)-i-tKD=*^ 
10 '>x5';i/]-2-;f^y-4-(2-:t+y-2-{4-[(tfU>'>-3--r;i/;^7;i/7i?-;i')7sy]7x-;w 

X^}V) JM'f-Vy-X-^M ( h U 7 x-;i/7 7 * 7- U x» 7-fe-r- h (3. 32g) J: D 
7 U ((3S. 4R)-2-:t^y-4-(2-:t^y-2-{4-[(t:U 5?>-3-r ;i/*;P4^-;i') 7 5 /] 7 X- 
;i/}x9^;i/)-3-{(lR)-l-[(h U P^5^Jl'>'U;W:t+->]X5^;H7if5^5^>-W;i') ( h U 7x 

-;i/7 7 7- 'J x» 7'fex- h (2. 80g) ^#fco #e>nfc^^ti«MM-rs ^ i;&< , 

15 immi(niM\i)t.'mi\Z\.X. 7'JJK5R,6S)-7-:t+y-3-{4-[(t!U v'>-3-r;i':ft;i'Jj^ 
-;i/) 7 5 ] 7 X -6- { (1 R) -1- [ (- [ ( h U ^)\^y 'J JW ^+'>] -1-7-tf tf 
P [3. 2. 0] 'v:/ h-2-X>-2-*;VJi?4^'>l/- h (2. 86g) 
'H NMR (400 MHz, CDCI3) 

6 0. 1 5 (s, 9H) , 1 . 30 (d, 3H, 1=6. OHz) . 3. 1 5-3. 28 (m. 3H) , 4. 19-4. 23 (m, 2H) . 4. 65-4. 73 (m. 2H) , 5 
20 . 19-5.35(in,2H),5. 85-5.96(m.lH), 7. 50-7. 56 (m, 2H) , 8. 18 (s, IH) , 
8.22(d, IH, I=8.0Hz),9.10(s,lH) 
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^mm 17 (oxm h)tmm\z\yx. M^"r#e.nfc^b^i^(i.43g)j;D7'j;i' 

(5R. 6S) -6- [ (IR) -1 - 1 K D ^ i^JL^M -7-:t+ y-3- {4- [ ( tf U >-3-^ 7 
5 y ] 7x-;H-l-7ti-*H'>^ O [3. 2. 0] h-2-X>-2-:^;i'5l^+'> 1/- h (0. 49g) ^'^tc. 
5 'H NMR (400 MHz. CDCl,) 

6 1 . 38 (d. 3H. J=6. GHz) , 3. 24-3. 30 (m, 3H) , 4. 26-4. 3 1 (in, 2H) . 4. 66-4. 74 (in. 2H) , 5. 20-5. 35.(m. 
2H) . 5. 86-6. 00 (m, IH) . 7. 44 (d, 2H, 1=8. 4Hz) , 7. 67 (d, 2H, 1=8. 4Hz) , 7. 99 (s, IH) , 
8. 25(d. IH, J=7. 6Hz). 8. 80 (d. IH. J=6. 4Hz), 9. 14(s. IH) 

10 xm. c) 

mmm 17 <Dxn w tmmzhx. M«T?#e>nfcfli^!^(o.49g) j; d (br, 6s)-6-[(ir)-i- 
h H o^'>x5^;i/]-7-^+y-3-{4-[(tr 'J >'>-3-^;p*;i'#-;i/) 75 7 x-;w-i-7 

1fEz/!7 n [3. 2. Q]^^ h-2-:r.>-2-i3}V^>Wti- h U ':7A:S(0. 28g) 
'H NMR (400 MHz, D2O) 

15 6 1. 12(d. 3H, 1=6. 4Hz) . 2. 92 (dd. IH. J=16. 8Hz. 9. 8Hz) . 3. 26 (dd. IH, J=16. 8Hz, 8. 4Hz), 3. 31-3 
. 33 (m. IH) , 4. 05-4. 1 4 (m. 2H) . 7. 23 (d. 2H. J=8. 4Hz) . 7. 35 (d. 2H. J=8. 4Hz) . 7. 40-7. 43 (m, IH) . 
8. 10 (d, IH. J=8. OHz) . 8. 53 (d. IH, J=2. OHz) . 8. 79 (d, IH, 1=8. OHz) 

xn d) 

20 3 tm\zLx. mmm^ntc^t^ma. 22g) ^ o c(2, 2-p:^$'}V':/uaj-( m 

:t=^^i^^5^;K5R,6S)-6-[(lR)-l-b: Ho^v'X5^;W-7-:t^y-3-{4-[(tf U >?>-3-< 

;i.7j^x;W 75 y ] 7 x.=.M-i-Tif^i^!y o [3. 2. o] h-2-x>-2-*;i'3l^+>'V- h 

(0.17g)*#fc, 
>H NMR (400 MHz, CDCI3) 
25 e 1. 19(s, 9H). 1. 37 (d. 3H, J=6. OHz), 3. 20-3. 37 (m. 3H), 4. 25-4. 33 (m, 2H). 5. 78 (d, IH. J=5. 6Hz 
) , 5. 87 (d. IH. J=5. 6Hz) . 7. 42 (d. 2H. J=8. 8Hz) , 7. 47-7. 5 1 (m, IH) , 7. 67 (d, 2H, 1=8. 8Hz) . 8. 80 (s 
, IH) . 8. 24 (d. IH. J=6. 8Hz) . 8. 79 (d, IH. J=3. 6Hz) . 9. 13 (s. IH) 
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nmm4 1 




xm a) 



2 (DXU\i)tmmzhX. 3-e#fc7U;K(2R.3S)-3-[(lR)-l-kHD:^i 
->X9-)]/] -2- {2- [4- W y- □ 5=-y 5 y ) 7 X -2-:t 4^ V X5^;i/ 0-4-;}-+ V 
^'J >-l-r JP) ( H U 7 xn;i/7 :i- ;^ 7 5- U x» h (2. 15g) J; 0 7 U ;i' 

((3S.4R)-2-;rj^^y-4-(2-:t^y-2-{4-('f y - 3 5^ y ;P 7 5 y ) 7x-;i^}15^ 
;W-3-{(lR)-l-[( h U U ;W :t=¥'>] X5^;W 7"tf9^ J^^-l-r;!/) ( h U 7 x-;P7 

*;^7;i-9-Ux»7-fex-h(2.16g)?&#fc, #e,nfc4fietF«ilimTSil t;^< , ^JS 
#iJ2<DX@b)t|SI^(CbT, 7U;i/ (5R,6S)-3-[4-(-1'yX35"y<;P7$y)7x-;W-7- 
:t=^^y-6-{(lR)-l-[( h U ;<5^;i/S/U;W:t^'>] X5^;H-l-7if tfi/i^ D [3. 2. 0] a:/ h-2- 
X>-2-*;V^:^^S/k- h (2. 35g) 
'H NMR (400 MHz, CDCl,) 

6 0. 15(s, 9H), 1. 30 (d, 3H, J=6. OHz). 3. 15-3. 30 (m, 3H),4. 17-4. 26 (m, 2H). 5. 19-5. 35 (m, 2H). 5 
. 83-5. 9 5 (i. IH) , 7. 1 3-7. 1 5 (m, 2H) . 7. 75-7. 77 (m, 2H) , 7. 99-8. 01 (m, 2H) , 8. 18 (s, IH) . 
8.78-8.80(m,2H) 

X@ b) 

(5R.6S)-6-t(lR)-l-tHa:^^5/X5^;i/]-3-[4-( ^V=^n^J^)\/7^J)yx.=.)V]-l-t^ 
V-\-7^\i'y^ □ [3. 2. 0] a7^ h-2-X>-2-*;P7K:^^->l.'- h (0. 25g) 
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, . 114 
■H NMR (400 MHz, CDCl,) 

6 1 . 38 (d, 3H, J=6. 4Hz) , 3. 20-3. 12 On, 3H) , 4. 20-4. 33 (m, 2H) . 4. 61-4. 80 (m, 2H) , 5. 20-5. 35 (m, 
2H) , 5. 85-5. 93 (m, IH) , 7. 45 (d, 2H, J=8. 8Hz) , 7. 65 (d, 2H, 1=8. 8Hz) , 7. 72-7. 73 (d, 2H, 1=8. 8Hz) 
,7.90(s,lH),8. 89-8.90(ni,2H) 

5 

xm c) 

^mm no)xmb)tmmz ut, e ntci\:^m (o. 25g) ^ o (sr, 6s) -6- [ m -i- 

h HD+>'X5';W-7-:f+y-3-[4-(-<V^ng^y^JI/75/)7xr.;H-7 :t^V-\-71f 
M-yf; □ [3. 2. 0] A:/h-2-X>-2-5!7;i'>J?>m:^ h U C7Am(0. 19g) 
10 'H NUR (400 MHz, D,0) 

61.23 (d, 3H, 1=6. 4Hz) , 2. 96-3. 03 (m. IH) , 3. 31-3. 37 (m, 3H) , 3. 40-3. 43 (m, IH) , 4. 1 6-4. 22 (in, 
2H),7.27(s,4H) 

Xig d) 

15 3 <t|5iiltcLT, M«T#e>nfc^t:-&t!(o. 12g) [(2,2->?p^5^;i'yn/v-f;i/) 

:t+'>^5^;K5R,6S)-6-[(lR)-l-t Hd4^'>X5";W-3-[4-( -f Vr^ii5^y <;1/75 y )7x 
-;W-7-:t+y-l-71f tr'>^ P [3. 2. 0] h-2-X>-2-;«j;i'J}?:^^->^- h (0. 08g) 
>H NHR (400 MHz, CDCl 3) 

6 1 , 20 (s, 9H) , 1 . 37 (d, 3H. J=6. GHz) , 3. 23-3. 35 (m, 3H) , 4. 26-4. 30 (m, 2H) , 5. 79 (d. IH, 1=5. 6Hz 
20 ) . 5. 88 (d, IH, J=5, 6Hz) , 7. 42 (d, 2H, J=8. 8Hz) , 7. 66 (d, 2H, J=8. 8Hz) , 7. 72 (d, 2H, 1=6. GHz) , 7. 9 
5(s,lH),8.83(d, 2H, J=6.0Hz) 
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2 CDXS W .tlRl^tCbT, ##09 3 4T#fc7 'j;i/[(3S. 4R)-3-[aR)-l-b: H 0=^ 
•>X5^ ;W -2-:t4^ y -4- (2-:t ^ 7-2- {4- [ ( t! U >-2-< ;i'3H-;i/) 7 5 ] 7 x 
5 X5";i')7-bf5"$?>-l-1';W( hU7x=.;P7*X7*5-Ux»7-fe7— h.fc0 7U 
( (3S, 4R) -2-^+ V-4- (2-:t+ 7-2- {4- [ ( k° U >-2-< Jl^Jj^n;!/) 75^37 x - ;P} X 
5^;W-3-{(lR)-l-[( h fJ;A^)Vzyf))V)t^->]:L^M7-\if-i^>-l-^)V) ( h 'J 7xx;W 

7*;^7*5-UT»7-fer-h*#fc. #6nfc^^ijttiWiifsiii:35:<, mmm 
(Dxm v>tmm\zbx. 7 u ;K5r. 6S)-7-^+y-3-{4-[(tf u 5?>-2-r;i'*;i'4?-;0 75 

10 y)7xx;i/)-6-{(lR)-l-[(-[(bU^f";i^i^U;i/):t4^->]X5^;i/)-l-7lJ-*tr5/^n[3.2.0] 
A:/'h-2-X>-2-*;i/4^=^^v'^- hS#fc. 
>H NHR (400 MHz. CDCl,) 

6 0. 1 5 (s, 9H) , 1 . 31((l, 3H, 1=6. GHz) .3.1 2-3. 35 (m. 3H) , 4. 1 5-4. 25 (m. 2H) . 4. 60-4. 67 (m. 2H) . 5 
. 19-5. 34(ni, 2H) , 5. 85-5. 95 (m, IH) . 7. 44 (d. 2H, J=8. 4Hz) , 7. 48-7. 51 (m. IH) . 7. 78 (d. 2H, 1=8. 4 
15 Hz) , 7. 80-7. 94 On, IH) . 8. 30 (d, IH. 1=7. 6Hz) , 8. 63 (d, IH. J=4. 4Hz) 

Igb) 

mmm 17 <Dxmh)tmm\zLXs ifr3gT#e.nfc<b-&«^j;D7'j;K5R,6s)-6-[(iR)-i- 
t H p 4^ zyjL'^M -1-^^ y -3- {4- [ ( tr 'J >-2-f ;i':^7 ;i' jj^x;i.) 7 5 >' ] 7 X x;i/} -1-7 

20 1f\f.i^i7 O [3. 2. 0] a:/ h-2-X>-2-*;l'^=*^>' h 
<H NMR (400 MHz, CDCl,) 

5 1. 38 (d. 3H. J=6. OHz) . 3. 24-3. 31 (m, 3H), 4. 21-4. 34 (m. 2H) , 4. 60-4. 83 (m, 2H) . 5. 18-5. 36 On. 
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2H) , 5. 80-5. 91 (m. IH) . 7. 41-7. 52 (m, 2H) , 7. 77-7. 82 (m. 2H) . 7. 92-7. 94 (in. IH) , 8. 30 (d. IH. J=4 
. OHz), 8. 63 (d, IH, J=4. 4Hz), 10. 09-10. 13(iD, IH) 

XS c) 

5 %mmuoiM\i)t:nmzLx.m-mr^\^^riitit^m^^ (5R,6s)-6-[(iR)-i-bHo 

^r->X5^;W-7-:t=^^V-3-{4-[(fc!U -^y-l-( )Vtl)\^t^:=.)V)7^ y] 7x::i;i/}-l-7'tf fcTi' 
^ □ [3. 2. 0] h-2-x>-2-jt;;i/7|^ >®:^ h U •J' 

'H NMR (400 MHz, DjO) 

6 1. 1 2 (d. 3H, J=6. 4Hz) ,2.91 (dd, IH, J=l 6. 8Hz, 9. 6Hz) , 3. 22-3. 33 (m, 2H) , 4. 03-4. 14 (m, 2H) , 7 
10 . 23 (d, 2H. J=8. 8Hz) , 7. 42-7. 47 On, 3H) , 7. 85-7. 87 (m, IH) , 7. 93 (d, IH, J=8. OHz) , 8. 48 (d. IH, J= 
4.4Hz) 

TM. d) 

15 p^5^;K5R,6S)-6-[(lR)-l-t:Ha:^^«>xg^;i/]-7-:r*V-3-{4-[(lfUS^>-2-rjl/*Jl/:i?r. 
)V)7^ 7 xr:;H-l-7tf fcfi'^ □ [3. 2.0] a;:^ h-2-X>-2-*;i'J|^^=^^i/V'- h 
'H NMR (400 MHz, CDCl,) 

a 1. 20 (s, 9H) , 1. 37 (d, 3H, J=6. OHz) , 3. 22-3. 48 (m, 3H) , 4. 27-4. 33 On, 2H) , 5. 80 (d, IH, J=5. 6Hz 
) , 5. 89 (d, IH, J=5. 6Hz) , 7. 44 (d, 2H, 1=8. 8Hz) , 7. 49-7. 52 On, IH) . 7. 79 (d, 2H, J=8. 8Hz) , 7. 90-7 
20 .95 (m, IH) , 8. 30 (d, IH, J=8. OHz) , 8. 63 (d, IH, J=4. OHz) , 10. 1 3 (s, IH) 



%mm4 3 
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H 




xn a) 

mum 2 <DXmh)tmm\ZhX. ##^J3 5T#fc7'J;i/[(2R.3S)-3-[(llO-l-tHa^i' 

x5^;i/]-2-(2-{4-[(p< h^'>557;i/te;i/)7$>']7x-;w-2-kKD:^5/x5^;P)- i-:t^ 
5 y 7-t?5^ J? ( h U 7 X 7 * ;^ 7 :t 7 X U X » 7 -fe X- h (2. 64g) J; D 7 U ;i/ 

((2R,3S)-2-(2-{4-[(pC h:^i^;i7;i/7j^r:;i/)7Sy]7x-;i/}-2-:t=¥VX5^;V)-4-;j-^V 
-3-{(lR)-l-[(h 'J ^5^;V'>'J;i/):t+>^]X5^;H7if5^v'>-W;W ( h U 7xx;i/7:tX 

. 7*7xijx»7-fex-h(2.59g)^#fc. %^nft&m\mmrr^ztf3i<. mmm 2 

b) t ^«^fcbT, 7 U;K5R, 6S)-3-{4-t(^ h^v*;nj^x;w 75 y ] 7xx;i/}-7- 
10 :t+V-6-{(lR)-l-[(hUp^5^;P5^U;i/)Jt^>']X5";W-l-71ffc:*->i^D[3.2.0]A7'h-2- 
X>-2-:^?;i/7H=^v'^- h (2. 66g)S#fc, 
LC/MS (EI) 459 (M+1) 

xn b) 

15 ^is^ 17 (Dxrn h) tmmKbx . M«-??#e.nfc{b^«i5(i.33g)j;D7u;p 

(5R, 6S)-6-C(IR)-l-k H □+'>Xf^;i/]-3-{4-[U hJ^^'>;«;;i'7}?x;i/) 75 7x-;W-7- 
:t4^y-l-71f t?'>^ P [3. 2. 0] Ay h-2-X>-2-*;p5i?+S^W- h (0. 29g) 

'H NMR (400 MHz, CDClj) 

6 1 . 26 (d, 3H. J=6. 4Hz) , 3. 05-3. 20 (m, 3H) . 3. 67 (s. 3H) . 4. 14-4. 22 (m, 2H) , 4. 50-4. 68 (m. 2H) . 5 
20 .08-5.22(m,2H),5.74-5.81(m,lH),6.55(s.lH),7.20-7.28(!il,4H) 



Xgc) 
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17 (DXm Wtl^^ltCUT, W:ST?#&n;^t^b-&«l^(0.29g)J;O(5R,6S)-6-[(lR)-I- 
t \iU^i^X^)V]-Z-{4-\.i:^ h:^^'>*;P7|?-;P) 75 ^'J 7x-M-7-:t+y-l-7"!f t?'> 
!7 P [3. 2. 0] h-2-X>-2-tl)V'^>mt h 'J ^7 ^^(0. llg) 
'H NMR (400 MHz. D,0) 

5 6 1. 1 1 (d. 3H, J=6. 4Hz) , 2. 87-2. U<M. IH) . 3. 21-3. 32 (m, 3H) , 4. 04-4. 12 (m, 2H) , 7. 22 (d, 2H, 1= 
8. 4Hz) , 7. 34 (d, 2H. J=8. 4Hz) , 7. 49 (s, IH) , 7. 72 (d, 2H, 1=6. OHz) , 8. 52 (d, 2H. 1=6. OHz) 

Xigd) 

mmm 3 tnm\zvx. mmr^^nitit^fsiiiQ. isg) j:d [(2,2-i?p^?-;pyp/V'f 

10 +'>p^g^;i' (5R.6S)-6-[(lR)-l-fc: HD*'>X5^Jl/]-3-{4-[(p^ h*'>*;PJl^n;i/)7S /] 
7xr:;W-7-:t+V-l-71f t!~>^ O [3. 2.0]'\:/ h-2-X>-2-;^7;l'#^>^l/- h (0. llg) 

■H NMR (400 MHz, CDCl,) 

d 1. 19(s, 9H) , 1. 36 (d, 3H, J=6. 4Hz) , 3. 18-3. 33 (m, 3H) , 3. 78 (s, 3H) . 4. 24-4. 32 (n, 2H) , 5. 78 (d 
15 , IH, J=5. 6Hz) , 5. 87 (d, IH, J=5. 6Hz) , 6. 68 (s, IH) , 7. 30-7. 38 (m, 4H) 




20 ^Jfi^J2 6T#fc[(2,2->^^5^;i'ya/1>'-f;W:t+'>]^g^;K5R,6S)-3-(4-75>'7x- 
;i/)-6-[(lR)-l-t Ho4^i/X5^;i']-7-;r+y-l-71flfv'^P[3.2.0]^yh-2-X>-2-* 

J^:f^>mt^^i'y>^afcf;^x5^;^75>*J;a^^t<b;^5^l^>©M'&t^^ ot:fc?^^L, cin 

fc7w;i'^D5-< H*^STb«ai^, K^n^ii^i^\zm. mtJ^^)vr^$iu mm- 

25 rhhU-^AtcTlfeM, ^ii*^lETI^5feb, U^^m^n. 'y^)fif)\^u^V^vy^- 
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\Z^t)lf^mV. [(2. 2-v'^5^;i'7'0/iy-r ;W:t^^$/^5";K5R, 6S)-3-[4-(7-fe5^;i/75 
7x-;W-6-[(lR)-l-t K PJ^>/X9^;i/]-7-:t^y-l-7lf If O [3. 2. 0] a:/ h-2-X> 

LC/MS (EI) 459 (Mil) 



^MM4 5 




XSa) 

10 mmm2(Dxmb)tmm\zhx. ##^3 8-e#fc7u;i'[(3s,4R)-3-[(iR)-i-fc:Ha:^^ 
'>x5^;i/]-2-:t^y-4-(2-:t4^y-2-{3-[(fc;u >'>-3-r;i';^;i'5j<xji/)7$ y] 7xnjw 

X^;P) 7-tr5^i?>-l-f ;W ( h U 7 X x;i/7 7 * 7X U x» 7-fex- h J; O 7 u 
( (3S. 4R) -2-:t4^ y-4-(2-:t^r 7-2- {3- [ ( t! U J? >-3-r ;i':«7 ;i/ Jl?x;i/) 7 5 ^ ] 7 xx;i/} X 

5^;i')-3-{(iR)-i-[(h u p^^'Ji'-^u;!/) Ji-^->]x5";H7Wi?>-w;i/) ( h u 7xx;i/ 

15 7*X7*7-Ux»7'fex-h<£#fc, #e,nfc±^tlttiliiaf S^a:J5:<, ^SI0il2 
©IS b) t^^lHUT, 7 U;K5R, 6S)-7-:t^y-3-{3-[(tf U 5?>-3-<;i/:«7;i'Ji?x;i/) 75 
y ) 7x:::;i/)-6-{(lR)-l-C(-[( h U ^5^;V'>U ;i')Jr*'>]X5^;i/)-l-71f tf J'i^ P [3. 2. 0] 
A^h-2-X>-2-*;l'7H^>'I/- h$#fc, 
LC/MS (EI) 506 (M+1) 

20 

I@b) 

HJi^J 17 ©IS b)<i:lia(CtT, l&3l"e#Snfe^b'&ifeJ;0 7'J;K5R,6S)-6-[(lR)-l- 
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t HD+>'X5^;W-7-:f=^^y-3-{3-[(t!U -J>-i-()V:fy)]/iS^=-M7 S. /] 7xri;H-l-7 

if if'>i7 D [3. 2. 0] h-2-x>-2-*;p3j^+>'V- h*#fc. 

'H NMR (400 MHz, CDCI3) 

6 1. 37(d. 3H, J=6. GHz), 3. 20-3. 38 (m, 3H). 4. 26-4. 38 (m. 2H). 4. 60-4. 78 (m, 2H), 5. 16-5. 30 (m, 
5 2H) . 5. 82-5. 89 (in, IH) , 7. 16 (d. IH, J=6. 8Hz) , 7. 37 (t, IH, J=8. OHz) , 7. 44-7. 48(in, IH) , 7. 48 (s. 
IH) . 7. 72 (s, I© , 8. 07 (s. IH) . 8. 22 (d, IH. 1=8. OHz) , 8. 78 (d, IH, 1=6. 4Hz) . 9. 09 (s, IH) 

X@c) 

mmm n (oxm w tmm\zLx. mmrmnftit^^i. d (5r, 6s)-6-[(iR)-i-t hp 

10 4^'>X5^;i/]-7-:t^y-3-{3-[(t!U 'J>-i-^ JV^^JV^^-MTS. y]7xxM-l-7iftf-> 
i; P [3. 2.0]^y h-2-x>-2-;«7;i^jH>M:^ h U ^AM^mc 
>H NMR (400 MHz. D,0) 

6 1 . 1 3 (d. 3H, 1=6. 4Hz) . 2. 94 (dd, IH, J=17. 6Hz, 7. 6Hz) . 3. 28 (dd. IH. J=l 7. 2Hz. 8. 8Hz) , 3. 33-3 
. 35 (m, IH) , 4. 06-4. 1 6 (m, 2H) . 7. 08 (d, 2H, 1=8. 4Hz) ,7.25 (d, IH. 1=8. OHz) . 7. 29 (s, 3H) , 7. 34 (d 
15 . IH. J=7. 6Hz) , 7. 42-7. 45 (m. IH) , 8. 12 (s, IH) , 8. 54 (d, IH. J=4. 4Hz) . 8. 81 (s. IH) 

XU d) 

mmm 3 tnmz.hx. mmrmnftii:^!^^y)i(.2. 2-$^^5^;i/y'p/V'r;w:t=^i' 

(5R. 6S) -6- [ (IR) -1 - 1 H P + ->X5^;W -7-:r y-3- {3- [ ( t! U >-3-'f )Vt))Vts=^ 
20 ;W 75 y ] 7xx;W-l-7if tr->^ P [3. 2.03'n:/ h-2-X>-2-:^7;i'Ji?*'>k- hS#fc. 
'H NMR (400 MHz, CDCl,) 

6 1 . 14 (s, 9H) , 1 . 37 (d, 3H, 1=6. 4Hz) . 3. 24-3. 42 (m, 3H) . 4. 26-4. 33 (m, 2H) , 5. 75 (d. IH. 1=5. 6Hz 
) , 5. 82 (d. IH. J=5. 6Hz) . 7. 09 (d. IH, 1=6. 8Hz) . 7. 38-7. 46 (m. 3H) . 8. 32 (d, IH, 1=6. OHz) . 8. 71 (s 
. IH), 8. 78 (d. IH, J=6. OHz) , 9. 24 (s. IH) 

25 




9T#fcr'J;P ((3S,4R)-2-:t*y-4-(2-:t+y-2-{4-[2-:t+V-2-(fcfU5?>-4- 
5 -< )V7 7 x-;H X5^;W-3-{(1R)-1-[( h U ^ ^)V'y U M ir^'y} X5^;H 7 

(5R, 6S)-7- :t + y -3-{4-[2- + V -2-( t! U 5> > -4- < 7 5 ^ ) X 5^ ] 7 x X 
;H-6-{(1R)-1-[( h U U }V) rt^v'] X5^;i'}-l-71f If O [3. 2. 0] 'v:/ h-2-X 

>-2-;i!7;i/j}^^i^U- h«r#fc, CinSffiViT, ^JSB^sj 17 (Dig b) i:|^illC5:^*6T, 
10 (5R.6S)-6-[(lR)-l-k H D=^^>'X5^JW-7-:t^V-3-{4-[2-:t+V-2-(fcf U i^>-4-'T ;i/7 

5 /)X5^;W 7x~;H-i-7-y fj'^ a [3. 2.0] a:/ h-2-x>-2-*;pjJ?>il:)- h U -^Aift 
(54. 4nig) 

'H NMR (400 MHz, DjO) 

dl.25 (d.3H,J=6.4Hz),2.95 (dd. IH. J=17.0Hz,9.8Hz), 3.32-3.42 (m,lH). 3.42-3.47 
15 (DI.1H). 3.77 (s,2H), 4. 17-4. 24 On. 2H) .7.47-7.52 (ni.2H). 8. 34-8. 38 (m, 2H) 



;iffi^a|4 7 




lljg^y 4 6 (5R, 6S)-6-[(IR)-l-k H 0^i^X5^;W-7-:t=^^ V-3-{4-[2-:t+y-2-(tf 
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ij e;>-4->r ;W75 y ) X5^;W 7 x-;i/}-l-7if Hi^^ □ [3. 2. 0] a:/ h-2-X>-2-;«7;l/^ 

}V (5R, 6S) -6- [ (IR) -1- 1 F O 4- v-X^^;!.] -7-:t+ y-3- {4- [2-^+ y-2- ( t! U V >-A-^ )V 
75/) x5^;W7x-;H-l-7ifl:>'i'O[3.2.0] A:/h-2-x>-2-;^;i/7|?=^>'W-hS: 

5 

LC/MS (El) 522 (M+1) 

mmm4 8 



10 IS a) 

##0114 2T#fc7U;l' ((2R.3S)-2-[2-(4-{[(X5";U75y):«7;VjK-;W75y}7x- 

;p)_2-;j-4^ vx5^;i/]-4-:t4^y-3-{(iR)-i-[( h u p^5^;i/s^u ;Wjr^->]x^;H ril5^v' 

>_1 _^ ;p) (|. IJ 7 X -;|/*;^ * 7 - U T » 7-fe-r- h «J; 0 7 U ;U (5R. 6S) -3- (4- {[ (X5^ 

15 ;u7 5 y) 75/} 7 x-;w)-7-:t^ v-6-{(ir)-i-[ ( h u u JW 

i>]x5";W-i-7if trs^ii'n t3.2.0]A:;^h-2-x>-2-*;i/j}?=^^vw- 

LC/MS (EI) 472 (MH) 




-NH / — 
0^ 




X@b) 

20 mm'x%?>ntik'^m^m^^x.^mmn<oxmh)tmU(D:Mmx, (5r,6s)-3-(4-{[(x 

5^Jl/75 y )*;1/Jj^->'1^] 75 y }7xn;i/)-6-[(lR)-l-h K □ + v'X5^;i/]-7-:i-^V-l-7 
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1f Ifv^i^ □ [3. 2. 0] \>-l-:L>-l-ti)V^>W- b U ^h>^%1t, 
'H NUR (400 MHz, D,0) 

fiO.98 (t.3H,J=7.2Hz). 1.17 (d. 3H, J=6. 4Hz) . 2. 94 (dd. IH. M6.9Hz. 9.8Hz). 3.06 
(q,2H. J=7.2Hz). 3. 29(dd. IH. J=16.9Hz. 8. 5 Hz). 3.32-3. 39 (m.lH), 4.08-4.20 (in.2H). 
5 7.09-7. 15 (in.2H). 7. 16-7. 22(in, 2H) 



3 i:|^=lf^bT, ^|fS{?!l4 8T#it(5R,6S)-3-(4-{[(X5^;V75/)*;i/#-;U]r 
10 $/}7x-;W-6-[(lR)-l-l:FP4^v'Xg^Jl/]-7-4-=^y-l-7-t?tri^^D[3.2.0] ^^h 

-2-x >-2-* ;P5i? >K:hh U A ViX. [ (2. 2-5? n ; V -f ;W ^+ ->] ^ =J-)V 
(5R,6S)-3-(4-{[(X5^;P75/)*;Pd?-;W75/}7x-;W-6-[(lR)-l-tHP+'>X5^ 

_7_;j-dti v-i-7-tf b* 5/ ^ □ [3. 2. 0] ^ h-2-X >-2-;^J ^ I/- h 

<Hi«9a (400»iz. ax)i^ 

15 51.19 (s.gfl). 1.10-1.19 fcag) . 1.36 (d,aaJ=6.3[fe), 3.1^a38 (iaaO. 411-4.28 (ia2a), 492 (brs,BO, 
5.77 (a,EJ=5.5Hi5), 5.87 (d.UlJ=6.5Hz), 6.51 (s,lH), 7.20- 7.35 4v«D 




o= 



NHALOC 




IHALOC 




IHALOC 




20 I5ga) . 
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tJ)l-!i^=iM 75/} 7 i-;i/)-2-:t* V X9";i/]-3-{(lR)-l-[( h U P^5"JI/>' U 

D 7 U (5R. 6S) -3- (3- { [ ( 7 u ;i/ :t * V ) * ;p n 7 5 / } 7 X - ;i/ ) -7- :t + y 
-6-{(lR)-l-[( h ij ^^;i.v'ij;U):t+2/]X5";H-l-71f b'i/^ □ [3.2.0] '\>''h-2-X> 

-2-;i7;i/7H+i/i/-h$#&.- 

'H NMR (400 MHz, CDClj) 

60.15 (s,9H) , 1.29 (d. 3H, J=6. IHz) , 3.16-3.28 (lD.3H) . 4. 17-4. 25(lD,2H), 4.57-4.78 
(1D.4H), 5.13-5.44 (id.4H), 5. 80-6. 06(in. 2H), 6.65 (brs.lH). 7.03-7.09 (ni,lH), 
7.24-7.31 (i,2H). 7.47(brs.lH) 

ISb) 

^js«3j 17 <Dxm b) timifcjBi h u ^5^;i/'>u;i/x-x;i.flii^T, 7U;i' 

(5R. 6S) -3- (3- { [ (7 U =^ v') * 7 5 y } 7 X -7-:t+ V-6-{ (1R)-1- 1 ( h 
'J )f> U JW) X5^;H-l-7if tf P [3. 2. 0] h-2-X >-2-j!j ;i/ j^j^^ $/ 
h^r)7V)V (5R. 6S) -3- (3- { [ ( 7 U * S/) * JPtR r ;W 7 5 / } 7 X :n -6- [ (IR) - 1- 
t \^U^iyX^)\,yi-:t^y-l-7^\ii^^ a [3. 2. 0] N-2-X>-2-* jPTj^^^v' I/- h 

•H NMR (400 MHz, CDCl,) 

61.36 (d,3H, J=6.3Hz). 3.13-3.38 (m,3H) . 4. 19-4. 35 On. 2H), 4.54-4.77 (in,4H), 5.12- 
5.42 (iD,4H), 5.74-6.04(m,2H). 6.75 (brs.lH), 7.02-7.09 (m.lH). 7.24-7.32 (in.2H), 
7.47(brs.lH) 

xm c) 

16 (Dig b)tmm\ZVX. Ha^l?#&nfe{b^«feiD(5R,6S)-3-(3-75/7xX 
;i/)-6-[(lR)-l-t H □=^rv'X5^;W-7-:t=^^V-l-7lJ'fc:>'i7 n [3. 2. 0] a;/ h-2-X>-2-* 

■H NMR (400 MHz, D,0) 
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51.19 (d.3H.J=6.4Hz), 2.94 (dd. IH, J=17.0Hz,9.8Hz). 3.28 (dd.lH. J=17.0Hz.8.5 Hz), 
3.35-3.42 (m,lH), 4. 10-4. 20 On. 2H), 6.62-6.73 (id,3H), 7.03- 7.11 On.lH) 



nmms 1 




mmMZtmm\zVX. ^je^aiS 0l?#fc(5R,6S)-3-(3-75/7x-;W-6-[(lR)-l-t 
HDJ^^v'X5^;W-7-^+V-l-rif If i^i^ a [3. 2.Q]^:fh-2-x>-2-:f3)V'^>Wf^ h U 
J: D [ (2. l-J :^^)V:funj-()V)^^ 'A ^ (5R. 6S) -3- (3-T 5 / 7 x - 
10 ;i/)-6-[(lR)-l-bHn+'>X5^;i/]-7-:r^y-l-71flf'>i'D[3.2.0]^7'h-2-X>-2-:^ 

'H MR (400 MHz, CDCI3) 

dl.l9 (s,9H), 1.36 (d,3H,I=6.3Hz), 3.12-3.28 (mJH), 4.20-4.31 (ni.2H), 

5.72-5.78(m.lH), 5. 79-5. 84(m, IH), 6. 62-6.73 (id,3H), 7.07-7.16 (in,lH) 

15 

^ifi^iJ 5 2 




^Jl^ajS tl^llfcbT, IliS^dl 6T#;^t(5R.6S)-6-t(lR)-l-fcHO^'>X9^ 

;W -3- [3- ( { [ 5^;i/7 5 / ) ;^ t s / } y x n ji/] -7-:!-=^^y -i-T-if tf 
20 i^n [3. 2.0]A:^h-2-x>-2-*;vj)<>K:>- h u C^AifiJ; t) [(2, 2->'/5^;i/yn/v<;W 

:t + '>] ;^ (5R, 6S) -6- [ (IR) -1 - 1: H n * 5/X5^;W -3- [3- ( { C (p^ 5 / ) ;)/ X 
7 5 y l^^^JP) 7xXJi;]-7-:t+y-l-7lf tf'>^ a [3. 2.0]^:^ h-2-X>-2-*Jl'xl^=^^ 
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'H NMR (400 MHz, CDCl,) 6 1.15 (s, 9 H), 1.33 (d, 3 H, J = 6.3 Hz), 2.75 (s. 3 H). 
3.20-3.28 (m, 2H). 4.13-4.27 On, 2 H). 4.30-4.38 (m. 2H), 5.70 (d, 1 H, J = 5.6 Hz). 
5.79 (d, 1 H. J = 5.6 Hz), 7.15-7.17 (m, 1 H), 7.19-7.30 On, 3 H). 



mmme 3 




IS a) 

li:|^=^fcUT> ##4^6T#fcT'j;K(2R,3S)-2-{2-[3-(T$/j>^5^;W7x 
-jl,]_2-;j-dj.yx5^;W-3-[(lR)-l-k HD^^v'X5^;i/]-4-:t4^y 7if5^J?>-l-<;W U 
7 X Jj^ 7 n U X » 7irx- h *^ & 7 U { (2R, 3S) -2- [2- (3- { t (7 S y ;i/5J?- 
;0 7 5 / ] 5^;^ 7 X -;i/) -2-:t + V X5^;i/] -3- [ (IR) -1- 1 h* □ + 'yX^M -4-^^ V 7 

XiSb) 

{ (2R, 3S) -2- [2- (3- { [ (7 5 y * 7 5 / ] 7 x r:;U) -2-:t=^y 

;i/]-3-[(lR)-l-({ h U P^5^Jl^'>U;H:t+v')X5^Jl/]-4-:t^V7-tr^5^>-l-<>'W 'J 7 
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xmc) 

W^T#fc^b^<K;<&fflVi, mmm2(DXmb) i:|^!^lCbT7U;K5R,6S)-3-(3-{[(75 
) tj JUtH- Jl/) 75/]^ 7 X W -7-:t+ y-6- { (1 R) -1 - [ ( h u ^ >"J ;w :t ^ 

x^;w-i-7f tf p [3. 2. 0] AT' h-2-x>-2-:^7;i/5j^=^>' I/- h&#fc. $ 6 (cjlig 

5 mSOlMh) tPI*$fCbT(5R,6S)-3-(3-{[(75/:«7;i/3l?-;i')75/]>l5^;W7x- 

;W-6-[(iR)-i-t K nc^^>'X5";W-7-:t^y-i-7iJ'if->^ o [3. 2. o] Ay h-2-x>-2-;«7 

'H NMR (400 MHz. DMS0-d6) 5 1.09 (d, 3 H, J = 6.3 Hz), 2.78 (dd, 1 H, J = 9.8, 15.6 
Hz). 3.01 (dd. 1 H. J = 8.5. 15.6 Hz). 3.07 (dd. 1 H. J = 2.8. 6.5 Hz). 3.80-3.88 (m. 
10 1 H). 3.91-3.96 On. 1 H), 4.03, (d, 2 H, J = 5.9 Hz), 4.93 (d, 1 H. J = 5.0 Hz), 6.32 
(t, 1 H, J = 5.9 Hz), 6.92 (br.d, 1 H, J = 7.7 Hz), 7.07 (br. t, 1 H, J = 7.7 Hz), 7.19 
(br.s. 1 H), 7.33 (br.d, 1 H, J = 8.0 Hz). 

IR (ATR) 3338(br). 2972. 1743. 1649, 1570, 1489, 1389. 1340, 1308, 1246, 1223, 1132, 
1092. 1039, 999, 978, 951, 887, 783. 696 cm-'. 

15 

m^m 5 4 




nmm^ tnm.\Z\^X. ^JS^dS 3T#&nfe(5R.6S)-3-(3-{[(75/*;Uj]^-;i.)7$ 
/] p^^;W7 xx;i/)-6-[(lR)-l-h H P^'>X^;W-7-:t^V-l-71f tr-^i^ P [3. 2. 0] A 

20 ::^h-2-X>-2-:«7;i/jj?>|l:hh'J'^A«[J:D [(2.2-J?;>^5^Ji/:^D/V-r;W:t4^*>]:?^5^;i/ 
(5R, 6S) -3- (3- { [ (7 5 y ;^ JI/jJ^-Jl/) 7 5 7]^ 7 x ~)V) -6- [ (1 R) -1- 1 H O v^X^^ 
;W-7-:t^V-l-71f Ifv'^ P [3.2.0] Ay h-2-X>-2-*;i/7j?+>'U'- hS#fc. 
'H NMR (400 MHz, CDjCN) 5 1.14 (s, 9H). 1.31 (d, 3 H, J = 6.3 Hz). 3.12 (dd. 1 H, I 
= 18.5, 9.9 Hz). 3.20-3.28 (m. 2 H). 4.09-4.25 (m, 2 H), 4.31 (br. s, 2H), 5.69 (d, 

25 1 H, J = 5.6 Hz), 5.79 (d, 1 H, J = 5.6 Hz), 5.95 (br. s, 1 H), 7.16-7.18 (m, 1 H), 
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7. 23-7.28 (m, 3 H). 




5 XUa) 

9 T#^nfe7 U;K(2R, 3S)-2-{2-[4-(75 J /^^My x.=.M-l-it^V:XL=J- 

;p}-3-[(iR)-i-t HD^^'>x5^;i/]-4-:r+y 7Wv'>-i-<;W (h u 7x-;i/*:^Ji>7- 

U'r»7-fe-r-h (3.05 g) , hUX5^;i/75> (1.26 ml) ODTHF (45 ml) 
/-()Vi7Uy-(Ymm. (1.19g) cDtfUv'^ (lOmL) !i}S?K<&gaT*jD^ 10 ^Mi^Ufc:. 
10 S0jg^%tc@fmx5"jl/ (100 ml) SJn;t. ISfP^ta* (100 ml 1*0 3111) T-iJfei#l/> 

:M''J'>AT%«Slb, iltjaU J§«S*MJBE}B*U «S**9Ai^0V hi^97^- (Si02 
ISOg, i7DD)jt;PA/;>l^/-;i/=97 : 3^91 : 9) TfflfUU 7U;K(3S.4R)-3-[(lR)-l- 
h F o + ->X5^;i/] -2-:t ^ y -4- n-^^ y-2- (4- { [ ( f U >-3-r ;i/3J^::::;i/) 75/] 

^ g^ji/} 7 X -jw x5^; w 7-tf 5^ >- W ( h U 7 X x;w*;;^ jI^ ^ - U x » 7-feT— h 

15 

XSb) 

«u^T# e> nfcib'&jfe^&ffi vi. w^m 2 ©isg a ) i^jhijc ut 7 u 

{ (2R. 3S) -2- [2- (3- { [ (7 5 / * ;i/3}?r:;P) 7 5 ] 5=- JW} 7 x =.)V) -l-^^ V X^' 
20 JW-3-[(lR)-l-({ h U ^^;i^'>»J JW X5^;W-4-:t=^^y7if5^5?>-W;H ( h U 7 
X 3j^7r:Ur»7-fe7^-h€: f#fc. © ® s 6 ic)»SJ-r s t ;^ < i^xg 
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Xgc) 

5 -3-(4-{[(tfU':;>-3-'f;i/;<7JI.3j^r:;W75>']^9^;H7x:i;W-6-{(iR)-i-[(hg^5^;i, 

$ &t^ifi^8©XSb) <i:fg«ltL/T(5R,6S)-6-[(lR)-l-t Yu^^y:Lj-M-1-^^V 

-3-(4-{ [(If u i^>-3-<;^*;^7j^-;^) 75 y ] 7x:r;i.)-i-7-if ifi/i^ D [3. 2. 0] 
h-2-x>-2-:^7JUjj^>m:?- h U 'i7A^<£#fe. 

10 'H NMR (400 MHz. DMS0-d6) 3 1. 14 (d. 3 H. J = 6. 3 Hz). 2. 86 (dd, 1 H, I = 15. 7. 9. 9 
Hz). 3.08 (dd. I H. J = 15.7. 8.5 Hz). 3.13 (dd. 1 H, J = 6.6. 2.8 Hz). 3.90 (br. 1 
H). 4.00 (td. 1 H. J = 8.9, 2.7 Hz), 4.44 (d, 2 H. J = 5.9 Hz), 5.01 (br. d. 1 H. J 
= 3.7 Hz). 7.17 (d. 2 H. J = 8.4 Hz). 7.42 (d. 2 H. J = 8.4 Hz), 7.49 (ddd, 1 H. J 
« 0.8. 4.8. 7.9 Hz), 8.22 (td, 1 H. J = 2.0. 7.9 Hz). 8.69 (dd, 1 H. J = 1.7. 4.8Hz). 

15 9.03 (dd. 1 H. J = 0.8, 2.2 Hz). 9.31 (t. 1 H. J = 5.9 Hz). 

IR (ATR) 3267. 1747. 1643, 1589. 1547. 1477. 1392. 1308. 1246, 1223, 1158. 1130, 
1092. 1030. 987. 945. 879. 802. 787, 706, 675, 621 cm-l. 



5 6 



20 




^m«a|3t|^^fcbT, 5T#fc(5R.6S)-6-[(lR)-l-t Hni^j/X5^;i/]-7-:f4^ 

V-3-(4-{[(HUi^>-3-^;i,:<7;i.7K-;i.)75y]p^5^M7xri;i/)-i-7ififi.i7p 
[3. 2. 0] a:/ h-2-X>-2-;^;|.xH>^:^ h ij ^j^^^ t) [(2. 2-S?p^5^;i.>^o/V< 

(5R.6S)-6-[(lR)-l-hKo+$/X5^;W-7-:j-itiy-3-(4-{[(i;,j,;;>.g.^;pj!j 
25 ^l'^:^;Wr5y]p^5^;W7x-;V)-l-7lflf5^i^D[3.2.0]Ayh-2-x>-2-;i7Jl.xK:^v' 
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'H NMR (400 MHz, CDCl,) 5 1.15 (s, 3 H), 1.37 (d. 3 H. J = 3.6 Hz). 3.21 (dd, I H. 
J = 9.9Hz 1 18.5 Hz), 3.27 (dd, 1 H, J = 2.8 Hz t 6.6 Hz), 3.31 (dd, 1 H. J = 8.9 Hz 
t 18.5 Hz), 4.21-4.37 (m, 2 H). 4.67 (d. 2 H, J = 5.5 Hz), 5.73 (d, 1 H, J = 5.5 Hz), 
5 5.81 (d, 1 H. J = 5.5 Hz), 6.74 (br. t, 1 H). 7.30-7.36 On, 4 H). 7.40 (ddd, 1 H, J 
= 0.7 Hz i: 4.8 Hz t 8.0 Hz). 8.18 (dt. 1 H. I = 8.0 Hz t 2.0 Hz), 8.73 (dd. 1 H. J 
= 1.7 Hz t 4.8 Hz), 9.02 (d. 1 H, J = 1.7 Hz). 



1 




(2R, 3R)-3- ( (IR) -l-{ [ter t-:/'5^;K5^^ 5^J1/) U ;W X5";i/) -4-:t+y-2-7'tf 

r-fex-h (5.75g) ttert-:/^;!/ (S^^f-^M (3-{l-C ( h'J P^5^;i/5/U;W 

\d-)V)7xj^'y) 'yyy (i^20nimoi) o^mm^^^^vy (36ini) mmz 

xmmMh (6. 38g, 20nimol) ^MXm^-^mLR^hlt, KmL^iiP\^\zhnxW^JL^)V 

=¥-t)->*^e.iisS^{k;-it^-i5fe#mMJETt;ttbT, (3S.4R)- 3-((lR)-l-{[tert-:/5^;Kv? 
^ ^)V) U X5^;i/) -4- [2- (3- { [ter i/ U ;W :t ^ 5^} 7 x - 

M-i--t=^vx.^)V\ r^'^py-i-tyo. leig) ^%it, 

20 'HNMR (400 MHz, CDCI3) 5 0.078 (6H,s). 0.084 (6H.s), 0.22 (9H,s), 0.88 (9H,s), 1. 
00 (9H,s). 1.25 (3H,d,J=6.2Hz), 2.89 (IH.dd, J=2.3Hz.fc5.4Hz), 3.07-3.18 (IH.m), 3.' 
37-3.49 (lH,in). 4.07-4.16 (IH.m), 4.17-4.28 (lH,m), 6.11 (IH.s). 7.03-7.12 (IH.m), 
7.30-7.44 (2H,in). 7.52 (lH,d, J=7.8Hz). 



25 ##0iJ 2 




hD^^i^jl/^Urt^-tl-U-h— 7KfPiJ(2.73g)Sh;i/X> (lOOml) IC^/HU M 
5 MSifTK^MTKbf^. -H.MST'}^SJtfcm, (3S.4R)- 3-((lR)-l-{[tert-::/5";K5? 
>^^M U X5";i/)-4- [2- (3- { [t er t-:/^)V CJ^^M U ;W :t 4^ >-} 7 x- 

;W-2-^+ vx5^;W m^-i^y-i-t > (4. 78g) si)nAT}§«? iafm^r^z^MTKb 

fc. Mi^OM5fe=^i^BETf'iS«*e*bfc. 3SaSS$fe«lTHF(40iDl) U, 2. 6-;l/5^5?>(l. 
> (40inl) h U 7xx;i/7l^:^7^ >(5. 77g)* 6-;i/5"5?>(2. 36g) ^mX^Ts 

i:r)mmh. i-=ihO^>z?}V { (2R, 3S) -3- ( (IR) -I- { Ct er t-:^5";i/ U ;W :t 
MX5^;i/)-2-[2-(3-{ [ter t-:;^5^;i/ 5^U 7 xr:;i/)-2-:r=^^VX5"^^^ 

-4-:a-4^y7if5^5^>-l-'r;W (h U 7x-;P*X7^7XU-r>)7-fcx- h (7.310g) 

XSb) 

20 4-X h O ^ > >»;i/ { (2R. 3S) -3- ( (1 R) -1- { C t er t-:/5^;i/ p< 5^ U ;H :t 2/} X5^ 
)V) -2- [2- (3- { [ t er t-y 5^;!/ (>? ^ U )Vl ^+ ->} 7 x x;i/) -2-:t V X5^;i/] -4-^+ 

V7-tf5^e^>-l-<;H (hU 7xx;i/*:^*7XU x»7-feT- h (1. 89g) tsm(2.40g) 
*THF(20inl) ^^^1117 vity" hy-:f^)V7>'t=.^A/'mBmmnml) ^mfV 
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;i.x-x;i/>5^ 6>«s^fls • mm ' mms.r\znmLX4-=:. h u^>z?)v m. 3s)-3-[(ir) 

-l-fc Ka^^vxg^JW-Z-U-CS-t Ha^S/7x-;i/)-2-:r^rVX5^;i/]-4-:^-=^^V7Wi^ 
>-l-^M ( h U 7 xx;i/7jxX*7XU r » T-fex- h (1. 168g) 
IR (KBr) 3423 (broad), 1727, 1604, 1256, 750, 720. 692 cm"' 

##^J 3 

TBDMSO TBDMSO 

J-4lH ' J-NH 0 

##^J1 tl^filfcbT, tert-:/5^;Ke^;^5^;W(3-{l-[(hUpt5^;i/'>U;W:t=^^'>]lf- 
7 X y ^ 7 ><D{-^t) 0 1 1 er \-:f^)V (P^^M [ (3- {1- [( h U U ;W 

'>]tfx;H'<>5^>'l/)^=*^'>]'>7>^fflViT, (3S.4R)-3-((lR)-l-{[tert-:;''5";Kv>/5^ 
;W ^^i^} X5^;W-4-{2-[3-({[tert-::^5^;i/ (z^^f-^M U M t^i^}^^^ 7 
xx;i/] -2-:^-+ y X^'M 7if9"5^ >-2-:t >$#fc. 

'HNMR (400 MHz. CDCI3) (50.08(s, 6H). 0.12(s, 6H). 0.87(s. 9H), 0.95(s. 9H), 1.25 
(d. 3H, J=5.6Hz). 2. 87-2. 89 (m. IH), 3. 13-3. 20 On. IH). 3.46(dd, IH, J=17.7. 3.0Hz). 
4.21-4:24(iD, IB), 4.80(s. 2H), 6.11(s. IH). 7.46(t. IH. J=7.7Hz). 7.57(d. IH, J= 
7.7Hz). 7.82(d. IH, J=7.7Hz), 7.90(s, IH). 




^ar^V-V-immt:m^^X. 7'J;i/ ((2R.3S)-3-[(lR)-l-bFP=^^'>X5";i/]-2-{2-[3- 
(t ^U^iy^^)V)'yaLZL)V]-i-t^V:L.^)V }-4-:r^y7-t5^5^>-l-f;W(hU7x 
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IR (KBr) 3324 (broad), 1767, 1738, 1671, 1439, 1373, 1245, 1124, 1107, 1084, 692 



cm' 



mm 5 



TBDMSO 



/—m 

ri- 



0' 



TBDMS( 




Boc 



mmitmmKVx. tert->^5^;K-:?^5^;i/)(3-{i-[(hUp^5^;i/>'U;w*=^^'>]tf- 

^>'J)V)iJ)Vn^-ht:f9^^X. tert-:/5';i/3-{[(2R,3S)-3-((lR)-l-{[tert-:/5";K':^p^ 

M x5^;i/) -4-t'¥ y Jif^^e^ >-2-^ M 7±^M ^ ^j?;!/* ;i' A* >^ - 

10 h^mc, 

'H NMR (400 MHz, CDCl,) 5 0.08 (s. 3 H). 0.09 (s, 3 H), 0.88 (s, 9 H), 1.25 (d. 3 
H, J = 6.3 Hz). 1.47 (s, 9 H), 2.89 (dd. 1 H. J = 2.2Hzt5.3 Hz), 3.17 (dd, 1 H. 
J = lO.lHz tl7.8 Hz), 3.46 (dd. 1 H, J = 3.0Hztl7.8 Hz). 4.09-4.16 (i. 1 H). 4. 
19-4.27 (m, 1 H), 4.38 (d, 2 H, J = 6.2 Hz), 4.96 (broad s, 1 H), 6.14 (broad s. 
15 1 H), 7.43-7.48 (m, 1 H), 7. 52-7.55 On, 1 H), 7.82-7.87 (m, 2 H). 



20 #%^a|5l?#e.nfctert-y^5^;i/3-{[(2R,3S)-3-((lR)-l-{[tert-:/5^;l/(>?^5';i')->U 
)V]^^i/]JL^M-i-t=¥'J7M^z^y-Z-^M7-t^)V)^>z^)ViJ)Vn:f^- h (4.75 

t7U;i/^U:t=^rlJ-^-h-7K=ftII^*fflViT> 7U;i/[(2R,3S)-2-[2-(3-{[(tert-::/h:^^<> 

^ - ;W 7 s y ] y X :r;i/) -2-:^=^^ y X5^;i/] -3- ( (IR) -i- { [ t er t-:/5^;i/ (>? / 9^ 



TBDMSO 




I@a) 
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xmb) 

a ) T?# ^ ntcit^m (1 . 0 g ) 70 % h u 7 D @im7X^?K \zmm b mmm 

5 J^bfc. 0.1MU>®!iS« (PH6.86, 10ml) *JbP>tB^mx5^;i/ (3X1 Oml) -CjftttJtfe. 
-(75 y p^5^;i/)7x:i;i/]-2-:t^VX5^;i/}-3-[(lR)-l-t: HD=^^'>X5^;W-4-:t^y7-b? 



10 ##^a|7 




6 T#e>n&7U ;K(2R, 3S)-2-{2-[3-(75 / 7xx;W-2-:tJ^^VX5' 
;i/}-3-[(lR)-l-t h*n^v'X5';W-4-^+y7-tf5'i^>-l-'rM (h U7xn;i/ijNX7l^7X 
Ux»7-kx~h(0.7g)STHF (2id1) (C^d^b4-- h P7xx;i/^5^;i/*;i/A;>^- b (196m 
15 g), N,N-^:^-ry:^ab;;UX5^;i/75>(0.17 ml)*J)P^ll^KafcJ^b> $&lC4-xhD7xX 

;pp^5^;i/;i^;wi>(-b(50mg), N.N-5^-i'y:/Ptf;i/X5^;i/75>(o.i7 mi)$jn;^ii^w^ 

Lfe, :LZ.iZO.W)ym.mmW. (pH6.86, 10ml) <£3!)n^gfi!X5";i/ OXlOmL) TtttbU, M 
i!±hU'5ATl^*|L, Sjib, }gi«*MEE?i^Ufc. mt. h'jX5^;i/75>(0.17mL)* 
J:af4-5?;>^5^;i/75y t!US^> (7.3mg) i£THF(2DL)lc:^*^U, 0*0^^0 □^m7U;i' (0. 
20 095ml) *Jq^l4I^W^iaTKJSbfc. HdfcO.lMU >miSM (pH6.86. lOmL) SJiPjIW 

Mx5^;i/ (3xiomi) -ejftmt, mmi-hv^yA-T^i^Vs ml/> ^issMMSt. 

$->U*y;W*7A^PTh;5/57>f- (@^iSX5^;i//^^y-;i/=100:0~10 : 1) TiliM 
U 7 U ;K (2R. 3S) -3- ( (IR) -1 - { [ (7 U -» * ;i/iJ^x;W X5^;i/) -2- {2- [3- 

({ [(^5^;i'75 /) ;^^;i/jl^x;i/] 75 y } 7 xx;i/3-2-:f +y x5";i/}-4-:t+y 7-if 

25 5^$;'>-W;W(hU7xx;i/*;^*7XUx»7-fex-h*Sllllftt^*^ (94mg) tVxn 
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TBDMSO 

##f (1 1 1 IrHH b T . t e r t - :/5^;K':? ^ (3- { 1 - [ ( h u 5^;!/ 'J ;v) * + V] If- 
7 X y + -> 7 > ©f^t) 0 c t er 1-^5";!/ (4- {1- [ ( h u ^ v' u t^'yl tf-;w 

'^>i?;i/)*;Wt^-h*fflViT, tert-::^5^;H-{[(2R,3S)-3-((lR)-l-{[tert-::^5^;K>?p^ 

h(5.53 g)<£#fc:. 

'H NMR (400 MHz, CDCl,) 8 0.06 (s, 3 H), 0.07 (s. 3 H). 0.86 (s. 9 H). 1.24 (d. 3 
H, J = 6.2 Hz), 1.45 (br. 9 H), 2.87 (dd, 1 H, J = 2.3Hzt5.4 Hz), 3.14 (dd, 1 H, 

J = 10.2Hztl7.7 Hz), 3.43 (dd, 1 H. I = 3.0Hztl7.7 Hz), 4.08-4.12 (m, 1 H), 4. 
18-4.24 (m, 1 H), 4.37 (d, 2 H, J = 5.9 Hz), 4.95 (broad s, 1 H), 6.11 (broad s, 

1 H), 7.37-7.39 (m, 2 H), 7.89-7.91 (m, 2 H). 




Xga) 

8 T#e)nfctert->^5^;i/4-{[(2R, 3S)-3-((lR)-l-{[tert-:/5^;K5^p^5^;i') 
)V]^^'y)Ji^M-i-t^'>^7'\£^'J>-2-^M7±^M^>'J)ViJ)V;'^)^- h (18.7 

\z7^))Vif^)yir^'&U-h-'7m^^^^^X. 7U;i'[(2R,3S)-2-[2-(4-{[(tert-:^h^r'> 
jE7;U3j^n;i/) 75 y ] ^5";W 7 x-;W-2-:i-+y X5";i/]-3-((lR)-l-{[lert->^5";K5^^5^ 




10 
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iSb) 

x@ a ) T# 6 nrdt^!^ ( 2 . 0 g ) ^ 70 % h u 7 DMTKj^^g 

LTz. iaa^®?7jcm:^- h U AtK (lOml) . ^m7K^:M-U'?A&m4'ftb^POJt:;i/A 

(3X20ini) rmmvft, tmm^^^xmt'^^^-y^A'vkiStv. mmu mm^m&m 

5fe LTT U ;K (2R, 3S) -2- {2- [4- (7^J;^ 7 x:i;W -2-:t^'J -3- [ (1 R) -1- 1 
##^1 0 



TMSi 





9 e nfc7 U { (2R, 3S) -2- {2- [4- (75/^ 7 x -l-t^V 

;W-3-[aR)-i-t Fo^j/x5^;i/]-4-:t+y7-if5^i?>-w;i/}(hy 7x-;i/*;;ji^7- 

15 Ux»7'fex-h(1.8g)S, THF (lOml) »C}§*ib4-- hP7xx;M5";i^;«7;i/A'^- h (5 
65ing), h'jX5";i/75>(0.34 inl)^&JP;imSj£;L, $ e)}:: h U X5";i/75 >0. 34ml) 
Jjn;li/c. l>'JX5';i'75>(0.68ml)> i^DD h'J;^^;Vv'7>(0.74nil)*Jp>L3I^Wl^L/ 
fc. il!llC0.1MU>Kg»?K (PH6.86, 30inl) §iqAg^mx5^;i/ (3X20inl) TatHb> %m 

20 7^- (^DD*;i/A/p^^y-;i.=10 : 1) T'iKS[b7U;K(2R,3S)-2-{2-[4-({[(^5";i/ 

7 5 y ) * ;i'^x;i/] 7 5 y } ^ 7 x-;i/] -i--^ ^ v x5^;w -4-:i-=^^ y-3- { (ir) -1- [ ( h 
U ;ji5^;i/->u ;W :t+v']x5^;W7Wi?>-i-f ( h u 7 xx;i/*;;^j^7xu x» 7-fe 

x- h (0.74g) 
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##«»J1 1 




;i/}-3-[(iR)-i-t: h-D4^'>x5';i/]-4-:t4^v7-brg's^>-i-<;U(hU7x-;i'7i^;^*;7- 

5 Ux»7-fex-h(1.7g)*, THF (5ml) tj§*ibhU^5"Jl^'>'J;Ky'>7^-h(0.57inl) 

( i!7 p p rS' y -;i/= 95 : 5~ 1 00 : 20) T«f® b 7 U ;K (2R, 3S) -2- [2- (4- { [ (7 5 ^ 

;!7 ;i/5j<n;i/) 75 7]^ 7 xx;i/) -2-:t4^ V X5^;W -3- [ (IR) -1- 1: H □ + '>X5^;K] -4- 
:t^y jM'^Vy-X-^ M ( h U 7 xx;i/3^;^ Jj^7-U x » 7'fe'r- h 

10 




iSa) 

15 sjiSM*)K?&"rff o rcm\tmm 2 ©isw t i^^fc tt 7 u ;k(2r, 3s)-3-((ir) - 

l-{[le:t-':f=^)V i/U;i']^=^^MX5^;i/)-2-{2-[4-({[tert-::/5^;K5^^5^;W 
:t:¥MP^5^;W7xx;i/]-2-:t^ryxg^;W }-4-:t=\ry7Wi^> - w ;i/) ( h 
U 7 xx;P51n:;^*^x U X » 7-ii5"- h .J: D 7 U ((2R. 3S)-3-(aR)-l-{ [ter t-:/5^;i/ 
:t+'>}X5";i')-2-{2-[4-(t HD+'>;t5^;l/)7xx;H-2-:t=^yx 

20 5^;i/}-4-:t=^y7if5^-:^>-W;W (hU7xx;i/Ji^^*^xUx»7-fex-h*t#fc. 
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ISb) 

7U;i/ ((2R,3S)-3-((lR)-l-{[tert-:;^5^;Ki^^5";W v'UJW :f =^MX5^;^)-2-{2- 
x-;i/5^;^7h7-Ux»7-fex-h OOOmg) t\d^)9> (Miifi) «:i^{l2^^1/>(7.5iDl) 
5 hU^aP7-fe5';KVv'T^-h (345ing) ^JjP^Mc^^TC 1 Nf^flli^tfc. 

J^i£ST-feh-h'j;i/ (21ml) izmrnv. ^ll^r\z^y (519mg) 

10 -mji^rmwi^s m7i(.mk^^^i^^j^\z.x^m. mmmsr^^vrco ^s©5-&92/i 

00 (Sfiit) (6iDl) {Ij^^t, ^?^Tfc4-i?^5";i'75y t:Ui^> (410nig) 

^J:Of^pa^i?7'J;K270mg)SJn^3i^W^*^bfc. SJi5:ie^£^>K*t::&ttT@^mx5^;i' 

15 ^i«=£METI^*tfe. im^:^^J-)i' (SOml) tc^^il/, 5/U:^'j7';i' (10. 5g) S 

JniL^iTSBK^fibfc. WMm\zi7uuTirs}VJ^ (isomi) SJnA, 5/'J*y;i^SjiisiJU» 

{ (2R, 3S) -3- ( (IR) -1- { [ (7 U 'y) fi )VTfs-)V\ ^^'y) JL^M -2- [2- (4- { [ (7 5 
20 /;i!7;i/7j?x;i/):t*'>]^5^;i/}7xx;i/)-2-:t=^^yX5";i/]-4-:t=^y7-fer5"v^> -i-<;W 
(h'j7xX;i/jjN;;^3jN^XUx»7-fex-h (409mg) Sttfc. 



1 3 
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5-7-fe^;i/5";a-7 X >-2-iJ)l:^>m (41. 44g) , p- h;PX>;^;Pj}s >g! — TKfBife (926iiig) , 

x5^^>i^U3-;K226g):fej:afh;px>(500ini)©ig^ti*ini'M§iETKi3Npra^ mm 

>-2-< )V)^jL >-2-< ^ 3^ 7 ^: o fe o \mm.r^ e: t < 

HO^sTtfenfc [5-(2-^^;p-i, 3-$;^^v 7>-2-'r ;i/)^x>-2-r;n p^^' /-^STH 
F(240iDi)Hi$*>b, iN^(48iDi)*j!jqA. ^ii-e2i^fHaiJ^. mWtJi^mi-h^J^M^ii.Oig) 

mm^M&y^^L. l-[5-(hHD=^^^>/5';W5"X>-2-f;i/]Xi^y><£#7S:. C(Dh0 



XSc) 
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W^l?# 5 nfcl - [5- ( h H O + pi f-)V) ^JLy-l-i XiS' -/ > *DMF (84m 1) fC^d^ b , 
b, 3om ^K7K(250ini)^iP^T@^^x9^;i/Ttttiibfc, ^rSSSSfiafn^^TKTifc^^, 

g^x>-2-^;Wx^>' X46. 53g)*#fc. 

'H NMR (400 MHz, CDClj) 50.1l(s, 6H), 0.93(s, 9H). 2.53(s. 3H), 4.87((l, 2H, 1=0.9 

Hz), 6.92(d, IH. J=3.8Hz), 7.56(d, IH, J=3.8Hz). 

XSd) 

10 1- [5- ({ [ter t-:/g^;i/ (5?^5^;u) u ;W pi 5^;i')5^x>-2-i' x3^ y > (i9. 75 

g)$THF (200ml) (C^d^b, h UX5^;i/75>(11.08g)S:iP;i> -78t:f3?&^b, IN-U^^^^^A 
'\=^1J-pl5^;i/':^$^7'tf > (87. 63iDl) SJ^T^. a O h U pl5"Jl/5^7 > (9. 52g) $}iST bTl 
l^ra*^bfc. JlOS*S?i^®l'A:^^U->(200ml)$J)n^, C:n**(300inl)'^a^, '^^IJ- 

15 *b, teri-:/5^;K$?p<5^;P) [(5-{i-[(h u pi9^;i/'>'j;i/)^+'>] e-;W5^x>-2-r ;i') 

Ige) 

iajST?#p.nfctert-::/^;Ke^pi5^;w [(5-{i-[(h u pi5^;v>'U;p) ^t+s^] tfx;w« 

>_2-^ ;0 pi h + ->] 7 > i: (2R, 3R) -3- ( (IR) -1 - { [ t er t-:/g^;i/ (i^ pi U 
20 $/}xg^;i/)-4-;t^y-2-71f9">'-;i' 7-fex-h(20.99g)J;D,##«s|3tim(::bX, (3 
S,4R)-3-((lR)-l-{[tert-:/5^;K>^pl5^;W'>U;i']:t^'>}X5^;V)-4-{2-[5-({[tert-:f5^ 

;i/ (i^ pi U ;M ->} pi '^M 5"X>-2-l' ;W -2-:t'^y X'^)V)7M'^P >-2-t> 
(10. 32g) 

'HNMR (400 MHz. CDCl,) 60.069(s. 3H). 0.075(s, 3H), O.I2(s, 3H+3H). 0.87(s. 9H), 
25 0.94(s, 9H), 1.24(d, 3H. I=6.2Hz), 2.87(dd. IH, 1=5. 4Hzt2. 2Hz), 3.07(dd. IH, J= 
16.9Hzi:10.1Hz), 3.34(dd. IH, 1=6. 9Hzt3. 3Hz), 4.07-4.11(id, IH), 4. 18-4. 24(in, IH), 
4.89(d, 2H, J=0.7Hz). 6.08(s, IH), 6.94(s, IH, I=3.9Hz), 7.58(d, IH. J=3.9Hz). 
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5 iSa) 

^^m^tmmzLX. ##««J1 2T#fc(3S,4R)-3-((lR)-l-{[tert-:/9";K>^;j^5^JW 
5^ U ;W ->} X^M-i- {2- [5- ({ [t er t-:/5^;i/ (S^p^ 'J ;W :t =*^>^} 5^X> 

-2-T ;W-2-:t*y X5^;i/} 7if5^e?>-2-:t> (4. 92g) <J: 0 7 U )V ((2R, 3S)-3-((lR)-l-{[l 
er t-::f5";i/ (i^p^g^JW U ;W X5^;i/)-2-{2-[5-({ [ter t-:/5^;K>>p^ -> u ;W 

x;p*;;^>^7r:>j x» h (2. 90g) *#:rc, 

LC-MS(in/e) : 856 (M+1). 

15 «3«T#&7U;i^ ((2R.3S)-3-((lR)-l-{[tert-yg^;K5^pt5^;i/)S'U;W:t=^r'>}xg^ 
;0-2-{2-[5- ({ [ter t-:/5";K5?p^g";W '> U :t*'>} «>-2-f ;i/]-2-:t+V 
xg:-;V}-4-:t*y7W5^>-l--f ;W (h U 7x~;i'*;^*9xU-r>)7-fe-r-- h (2.90g) 

!£7-b: hx h U (58ml) \zmTf}^h. Q-CTH^ y 'fb*':>^x— r;P^^^(2. 89g) ^^JP^^iST 

20 W:fem*T?5fem il7Kl5SiE:^-hU'>AT?giSI, i§Ji?£^JEETl^*b, 7U;V ((2R.3S)-3- 
[(lR)-l-t: Ha+'>X5^;V]-2-{2-[5-(t Ha^>'pC5^;U)5^X>-2-'rJI']-2-:t=^^yx5^ 
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M^1?#Snfc7'J;l/ ((2R,3S)-3-[(lR)-l-t Ha^^5/X5^;i/]-2-{2-[5-(t KD:^->7( 
1$ 7 U ( (2R. 3S) -3- ( (IR) -1- { [ (7 U ;i/:t=^ * ;i/:i?x;i/] :t ^ ->} X^;0 -2- {2- [5- 

({[(7 u ;i/:t*>^);^7;i/tow^:^>'}^5";i/)5^x>'-2--r;i/]-2-:t+yx5^;i/}-4-:t=^y 

71f5"5;>-l-^;0 ( h U 7xX;1/7|nX*7XUx» 7-fex- h (2. 56g) 
15 ##0!|15 



##09 1 i^^fcbT, tert-:/5^;K5;p(^;V) (3-{l-[(h U ;>^5^;i/5/U;0:t=^J'] If- 

;W 7 X y ^ >of^t> y)\zhv xg^;i/ [2- (3- {i- [ ( h u 5^;i/'> u ;W ->] Hx 

;W7xx;l/)xh4^>/]->7>£ffiViT, (3S,4R)-3-((lR)-l-{[tert-7'5^;K':?P^5^;0v''J 
20 ;W^^i^}X5";V)-4-{2-[3-(2-t: I< P=^'>X5";i/) 7xX;P]-2-:t=^^yx5";H7W$?> 
-2-:i->S#fe. 

'H NMR (400 MHz, CDCl,) 6 0.08 (s, 3 H), 0.09 (s, 3 H3. 0.88 (s, 9 H), 1.26 (d, 3 
H, J = 6.2 Hz), 1.46 (br. t, 1 H, J = 4.8 Hz), 2.89 (dd. 1 H, J = 2. 3Hzi:5. 4 Hz), 
2.95 (t, 2 H, J = 6.5 Hz). 3.18 (dd, 1 H, J = 10.2Hzi:17.7 Hz), 3.46 (dd, 1 H, I 
25 = 3.0 Hz tn.l Hz), 3.91 (broad dt, 2 H, J = 4.8 Hzi:6.5 Hz), 4.10-4.14 On, 1 
H), 4.20-4.26 (id, 1 H), 6.13 (broad s, 1 H), 7.42-7. 52 (m, 2 H), 7.80-7. 83 (m, 2 




wo 03/040146 PCT/JP02/1 1477 

(* 

143 

H). 



6 




5 0^mi 5*?#Snfc(3S.4R)-3-((lR)-l-{Ctert-:f5";KS^p^5";i/)->U;W:t'^rMX5^ 
_4_ {2- [3- (2- 1 H □ ^ z/X^M 7 x =.)V] -2-:^^ V X^M 7 >-i-t > (3. Og) 
i=mib;i^xn':7A(79mg)S7-feh> (77iDl) ic^^^b, mTJa3'^7^i^:^ h "J -i^A (3. 
3g) O2K (40inl) ^?K?£?lSTt, iO^W^bfto ■^ib\zm3'ymWti-h^)':7A (0.66g) ® 
* (4ml) ^IKSJlP^3l^^it#Lfc. :f}§ife&-fe^-f hjSiSTl^t, T-feh>S^ffil^* 

10 b, tKI (i^SOml) (C^fn^mzK (100ml) ^M^WMX^JV (3X50id1) TJfittlbfe. 

mti'^'&xm^'^i/^'y'^^J^mmb. jiiit, }§j«<£MffifiSbT(3-{[(2R.3S)-3-((lR) 
-l-{[tert-:/5";i/(i?p^5^;W'>'j;W:t+'>}X5";W-4-:t+y7-t?^>?>-2-'r;W7W 
;W 7 x-;Wi^K (2. 72g) 

'H NMR (400 MHz, CDCI3) 5 0.07 (s, 3H), 0.08 (s, 3H), 0.87 (s. 9H), 1.24 (d, 3H, 
15 J= 6.2Hz), 2.91 (dd, 1 H, J = 2.2, 5.2 Hz). 3.19 (dd. IH, J=10.0Hzi:17.7Hz). 3.43 
(dd, IH, J= 3.1Hztl7.7 Hz), 3.72 (s, 2H), 4.11-4.19 (ni,lH), 4.20-4.26 (m, IB). 
6.39 (broad s, 1 H). 7.44-7.53 (m. 2 H), 7.84-7.88 (m, 2 H). 



7 




6T#6nfc(3-{[(2R,3S)-3-((lR)-l-{[terl-7'5";K>?^5";W'>U;i/]^=^ 
i/}X^M-A-t^'J7-^^i^>-2-( MTt^My j:X)VmB. (2.62g) , 4-i?P^5";V 
7S>'t!Uv^> (78mg) ^^m.m;^'^)V75.>/ m (3.3inl) -^mc^^l^y (25ml) 

fr}§fiib, 0'C-ei-x5^;i/-3- (5?pt5^;V75y:/otf;w *;i/j}?$^-f 5 H Hil^ (1.2 

25 4g) ^nfLmmimhrc. ^^\zi-x^)]/-z- {'j:^^)w^j':fu}i)v) tDW^^M^ 
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H ^Wt^ (0.13g) ^j;:Xf2.m^^)V7S.>/ THF (0.33idI) SJnAl^R^Sbfc. ISfil^ 

{t7>=e=.'yA7mw. (50ml) ^^Jn^s^Kx^^;!/ (loomi) -mtav^o *M*ta*n^ 

7j< (2X50inl) TiJfe^b, liit^-7^:?ii/'i7A-C|g*llt, m§^BEf@*L, ®it*'> 

5 S)-3-((lR)-l-{[tert-:/^;P(>?P<^;W'>U;W:t^Mx5^;W-4-:t+V7-t?5^i^>-2-< 
;W7'fe9^;W7xx;V)-N-;;^^;U7-feh75 H a.96g) 

'H NMR (300 MHz, CDCI3) 5 0.08 (s, 3 H), 0.09 (s, 3 H), 0.88 (s, 9 H). 1.26 (d, 3 
H, J = 6.3 Hz), 2.79 (d. 3 H, J = 5.0 Hz). 2.89 (dd, 1 H. J = 2.3. 5.4 Hz). 3.17 
(dd, 1 H, J = lO.lHztn.S Hz), 3.47 (d<l, 1 H, J = 2.9Hzi:17.8 Hz), 3.62 (s, 2 
10 H), 4.12-4.16 On. 1 H), 4. 20-4.28 (m, 1 H), 5.62 (broad s, 1 H), 6.33 (broad s, 1 
H), 7.45-7.50 (m. 1 H). 7.54-7. 57 (m. I H), 7.84-7.87 (m. 2 H). 



15 1 7 T?#6nfc2-(3-{[(2R. 3S)-3-((lR)-l-{[tert-:/5^;K5?->^5^;i/) i^UMt^ 

->}X5^;W-4-:t^V71f^i?>-2-1';W7-fe5^;H7xX;i/)-N-;^5^Jl/7-feh75 H (1.96 
g) SfflVi, #^0tJ2©X@a)i:lRl«lt:tT, p-:^hD^>';^;l/^U:t=^lJ-l^- h-7K?n«^ 
©■Rito t) K17 U )Vif^) h-7KfPi^£fflViT, 7 •J;i/[(2R, 3S)-3-((lR)-l-{[tert- 

'^^)V (i? ^ 'J ;W '>} x5";v) -2- (2- {3- [2-(^ ^)V7s.y) -2-:4-=^ v xg^;i/] 7 

20 xx;H-2-:t=¥VXf^;W-4-:t+y7if5^v'>-l-^;W (NU7xx;P*X*7XUx» 
7-fex-h (2.73g) 




9 




.OHTBDMS 



0' 



O 



wo 03/040146 



PCT/JP02/11477 



145 



;W :7x y + v') l^7>(D^t>r)KleTl-f^)Vii?:^^)V) [2-(4-{l-C( h Vy^^JVi^V )V) :t 
^e/]fc'-jW7x-;i/)Xh^->]i/^>§fflViT, (3S,4R)-3-((lR)-l-{[tert-::f^;Kv'p^ 
^ }V) V' ' J M M xg^;W -4- {2- [4- (2- { [ t e r t- >^5^ JI/ (i^ >^ 5^ U ;W S^} 

5 ;W7x-;W-2-:t*yx5^;W71f^i^>-2-:^->'(16.3 g)*f#fe. 

'H NMR (300 MHz, CDCl,) 5 0.00 (s. 6 H), O.ll (s, 3 H), 0.12 (s, 3 H), 0.89 (s, 
9 H), 0.91 (s, 9 H), 1.29 (d, 3 H, J = 6.0 Hz), 2.87-2.94 (in, 3 H). 3.19 (dd, 1 H, 
J = 10.2Hztl7.6 Hz). 3.49 (dd, 1 H, I = 3.0Hzi:17.6 Hz), 3.85-3.89 (m, 2 H). 4. 
13-4.18 (m. 1 H), 4.24-4.28 On, 1 H). 6.16 (broad s, 1 H), 7. 32-7.38 (m, 2 H), 7. 

10 89-7.93 (m, 2 H). 



##0iJli:lBim(CbT, 7>J;i/ 4-{[(2R,3S)-3-((lR)-l-{[lert-:/5^;K5;p^5^;Wi^U 
15 ;P]:t=^^'>}X5^)I/)-4-;t-+V7-tf5^':^>-2-'f ;W7-fe9^;H7xx;P*;WN';(- hS#;^c, 
'HNMR (400 MHz, CDCl,) 50. 07(s. 6H),0. 87(s, 9H), 1. 24(d, 3H, 1=6. 2Hz).2.86-2. 89 (in,l 
H) , 3. 08-3. 1 6 (m. IH) , 3. 39-3. 45 (m, IH) , 4. 09-4. 1 3 (m, IH) , 4. 18-4. 25 (m, IH) , 4. 69 (d, 2H. 1=5. 
8Hz) , 5. 25-5. 42 (m, 2H) , 5. 92-6. 01 (m, IH) , 6. 15 (s, IH) , 7. 52 (d, 2H, 1=8. 7Hz) .7.91 (d, 2H. J=8. 
7Hz) 

20 

##0t|2 1 



#^^2 0 
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Xga) 

##«fa 9 ©iSa) tmmzVX. A-am, 3S)-3-((lR)-l-{[tert-:/5^;K5^;t5^;W '>>J 

7 U;V [(2R, 3S)-2-[2-(4-{ [(7 *)}Vt^'y)t})V-^-~M7S. J } 7xli;i/)-2-^=^VX5^ 
;i/]-3-((lR)-l-{[tert-:/5^;l/ (i?p^5=-;w 5^ u ;W X5^;V)-4-:t+y 7•t^5^v'>-l- 
-r ;W ( h U 7 xx;!/7Jk;^*9 - U x» 7-fex- h 
LC/MS (EI) 805 (M+1) 
Xgb) 

##«f!19 0Xgb)traafCUT, 7U;i' [(2R,3S)-2-t2-(4-{[(7U;i':t+5^):^;;pj|?X 
;W75 y}7xx;P)-2-:t^VX5^;W-3-[(lR)-lh FD + >'X5^;W-4-:t^V7-tf5^i^> 
-W;W (h U 7xXJl/7}^;^3i^^xUx» 7-fex- 
LC/MS (EI) 691 (M+1) 




XSa) 

##0!l9©X@a) 4:l^mfcUT, (3S,4R)-3-((lR)-l-{[tert-:;^5=-;Ki?;>^5^;W v'UM^ 
->} x5^;i/) -4- {2- [4- (2- { [ t er t-:^^;!, ( 9^;w 'J ;W ^} xg^;w 7 x -2- 

V X5^;i/} 7-fe* ^ >-2-:t > V^T, 7 U ;K (2R, 3S) -3- ( (IR) -1- { [ t er t- (i^ 

p^5^;p) 5^ 'J M :d-=^^>'}x5";i/)-2-{2-C4-(2-{[ \ti\-'^'^-}\(,V:^^M ->'J ;W;}-=^->}x 

5^;U)7xx;W-2-:t^yx5";H-4-:t+y7W>^>-l-f ;!/) (b U 7xx;I/*^3Jn^:i 

ux» 7■fex-^^&^#fc. 

LC/MS (EI) 865 (M+1) 
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7^J)V ((2R.3S)-3-((lR)-l-{[ tert-::^5^;K5?pt5^;i/)j/U;W **5^}X5^;i/)-2-{2- 
[4- (2- { [ t er t-:/5^;i/ (if ^ ^)\,) -> u )V] X^;|/) 7 x -2-:t^ V xg^ ;n -4-;i- 
+y7if9^i?>-l-^;W (h >J 7xX;i/jIxX*7XUx» h (25.7g)§THF(300ni 

Dld^^bfc. C:<0^a?tg^S?(2.95ml), lM7yfl:xh7:75";P7>t-C7A/ THFi§«?(26 
inl)?feJn;^24l^r^|JiJ^Lfc. iI©^?g*ifKxg^;H;:T5&3|?b, ia!te:^*fcTtJfe?^Ufc. 
W^SSSiai, MS>'U*y;l/?!77Ai'p-7h^?'97^ — (0iJX5^;i/)}CTiiitM 

7U;P ((2R.3S)-3-((lR)-l-{[tert-y?;K5?^5^;i/)'>U;W ;r^->}X5^Jl/)-2-{2- 
[4-(2-ti Ho:^>/x5=-;W7xx;W-2-^^yx5^;H-4-;t;t^y7if5^$?>-l-<;W ( h u 
7x-;1/4k;^7J>^XU7^» 7-kx-h(15.3g)S#fc, 
LC/MS (EI) 750 (M+1) 

X@b) 

W^T#enfefl:^#?(3g)§7-feh>(30iDl)f;:^«?U, >^3->X{a^(3ml)*JP>lfe. 3 
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-l-[2-(7 U ;i/;t^e/)-2-:t=^^ V-l-( h U 7 x-;l/7j^X*^ - U x» X5";l']-3-((lR)-l- 
{ Cter t-':f'^)V (v^pt 5^;W U )V] t^'y) X.^)V) 7^=f-Vy-l-< M 7t=^M 

7x-;^)s^m(3.l7g)?£^#fe. 

LC/MS (EI) 764 (M+1) 

5 

H (0.04inl) . m'(t^^=.)V(.Q.ZM)^tX\^fto l.mfm> !l<DRj;^m^A0%:^^)V7^> 

[ (2R, 3S) -3- ( (1R)-1- { [t er t-:/5^;P (5^^ U M S^} X5";i/) -2- (2- {4- [2- (p^ 5^ 
;i/7 5 / ) -2-:t^ V X5^;i/] 7 iX;W-2-:t+y X5";i.) -4-:t=^^y g^^>-i-i' ( h 
'j7xx;i/Jl^X*7XUx» 7-fex-h?£#fc, 
LC/MS (EI) 777 (M+1) 

15 

X@d) 

iif^"T?# e.nfc<b^«g^s70!i; h u 7;i/:tapK7K}§ffi (45ini) izmmu mmmwLko s 

?^bfe. aiJgb, S?St:'>U*y;i/;^77A^o-7h^77^--(g^S?xg^;i/: 

20 p<i5'y-;i/=5:l)tCTMKb, 7'J;i/ [(2R,3S)-3-[aR)-l-t:HD:^i/X5^;W-2-(2-{4-[2 

-(->^5^;P75 y)-2-:t^VX5^;H 7xx;P}-2-:t^^yx5';W-4-:t+V7W^>-l-'r 
;W(h«J7xx;i/7|x;^7iN^xUx» 7irx-h(l.82g) 

LC/MS (EI) 663 (M+1) 

25 

##^a|2 4 
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##«»J2 3©l8c)tP^K:bT(4-{[(2R,3S)-l-[2-(7'J;i'**'»-2-:i-4=-V-l-(h'J 
5 7xri;i/7jx7.5l^7-Ux>)X5';W-3-((lR)-l-{[tert-:/5";i/($;p^5';i,)~>ij;i/] 

X5^;|/)-4-:t^y 7-tr5^i?>-2->f 7-k5^;i/} 7x-;i/)g^m<k 0 7 U;i/ [(2R, 3S)-2-{2- 
[4-(2-7S/-2-:t^yx5^;i/)7xx;i/]-2-:t-:^^VX5^;H-3-((lR)-l-{[tert->^5^;K$? 

^^Mi^^))V\ ^^5^}X5^;i')-4-:t+V71f5^^>-l-r;H(hU7xx;P*;^*7XU 
x»7-fex-h=£^|fc. 
10 LC/MS (EI) 763 (M+1) 

I@b) 

##0i|2 3C0I@d)i:N^{;:bT7U;i/ [(2R, 3S)-2-{2-[4-(2-75 y-2-;i-+yx5^;W 
7xx;i/]-2-:t^vx5^;H-3-((iR)-i-{[tert-:;^5';Ks;^5^;W$/ij;i.] ^:^>>}x5";w 
15 -4-:t^rV7if5"9=>M-r;W(hU7xx;|/3j>;;^j|x5~Ux>)7-fex--hJ:07U;i' [(2 
R. 3S) -2- {2- [4- (2-7 5 J -l-t^ V 7 xn;W -2-:t^ V X5^;i/} -3- [ (IR) -1 - k H a 

^ '>x5^;i/] -4-:t ^ V 7 if 5^5^ >-i --r ( h u 7 X x;i.3^;;; sj^ 7 - U X » 7-fe X- h S 

LC/MS (EI) 649 (M+1) 

20 

2 5 
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3<DXm)tmmiZVX7^))]^ [(2R.3S)-3-((lR)-l-{[terl-::^5";K>^p^5^ 
;W > U M X^)V) -2- (2- {3- [2- 5^;i/7 5 ^ ) -2-:t^ V X5=-;W 7 x n;!/} -2-t 

+VX5^;i/)-4-:t^V7if5"5=^>-l-f-'W(b'J7x-;ViJ^X3}^^-'J5r» 7-fex-h«k 

0 7 U ;V [ (2R. 3S) -3- [ (IR) -1- 1 H P * (2- {3- [2- (p^ 9";i/7 5 ^ ) -2-:t 
X5^;V] 7x-;W-2-;e-+y X5^;W-4-:t^y 7'if5"5^>-l-'f ;W ( b U 7xx;i/*cXxi^7 

xUx»7-fer-h*#fc. 
LC/MS (El) 663 (M+1) 



##^2 6 




9 T# e.nfc7 U ;K (2R. 3S)-2- {2- [4-(7 5 ^ 5^;!^) 7 xx;W -2-:i-^ Vxg^ 

;H -3- [ (I R) -1- 1 F o ^ '^X^';!/] -4-:t y 7-tf 5^ v' >-l --r JH ( h U 7 xr:;^5l^ X *^ X 

Ux»7-tr-h(l.6g)i:hUX5";l/7S>(0.35iiil)&THF (13inl) \Z.mf)^bi^-^^}l^i- 

)V) :^^)V 4-Xhn7xx;P*-3j?^-h (0.40g)*0t:T 
JDA, immimh^o $6lc:(5-pi5^;V-2-5i-4-V-1.3-i^:t=^V-;W4-rJP)>^9^JV 4-X 
hD7xx;i':<j-7H^--h (O.SOg) t hUX5';i/75 >(0.35ml)<S:JD;^gia'r34I^^JK)S 
bfe. Kjsm-&«fefc:fia?n:^^*(50inl)<^lP^Mx5^;K3X50inl)i?ttl±lb^. ^aiS^-fr 

(^po*;i/A/^^'y-;i/=10:l) f::J;Diliiib7U;i/[(2R.3S)-3-[(lR)-l- 

t H n ^ vx^ji/] -2- (2- {4- [ ( { [ (5-^ 5^;i/-2-:t=^ v-1 . z-z^t^ V -;i/-4-r ;v) h =^ 

J/] * }Vrs=.M7S.J)^^}V] 7 xx;H-2-:r=^y X5";i/)-4-:t*V7€5"':^>-l-'f -'I'] 
( h U 7 xx;!/*;;^ Jj^ 7X U x» 7-fex- h (0. 52g) 



2 7 
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IS a) 

#%0IJ1 2 01® i) tnUKhxr )V ((2R.3S)-3-((lR)-l-{[lert-:/g^;Kv>^5';P) 
v^J ;W:t=^^'>}X5^;i/)-2-{2-[3-({[tert-::^f^;Ki^;^5^;i/) P^^^JW 7x- 

7— h (1.978g) ck or U;i' ((2R,3S)-3-((lR)-l-{Ctert-:/5^;K5^;>^5^;W'>U;i/]:t=^'>} 
X5^;0-2-{2-[3-(fc Ha^>'p^5';W7x::^;i/]-2-:t=¥yX9';H-4-:t=^^y7if5">'>-l- 

ilBfOT U ;i/ ((2R,3S)-3-((lR)-l-{[tert-:/5^;K5^;>tf';V) v'U;V]^=^^'}X5^ 

1 0 -2- {2- [3- ( { [ t er t- ^9";!/ (v' p< U :t ^ p< 5^;i') 7 x x;i/] -2-:t V X9^ 

;i/}-4-^s|r V 7if 5^5^ >-l— f JV) ( h U 7 X *7 X y x » 7 -fex- h (0. 308g) <£ 

7 U ((2R,3S)-3-((lR)-l-{[lert-7'9';V ( v' ^ ^ ;P ) -> U :t + } X 
15 ;i/)-2-{2-[3-({[tert-y5^;K>?P^^Jl/)j^'J;l']^=^^>'}p^5^;i')7xx;i/]-2-:t4^VX^ 
;i/}-4-:r*y 7€5'5^>-l-1';W) (h U 7xx;i/7|^;^*7XU r »7-feT- h 

IR(ATR) 2953. 2927, 2885, 2856. 1743, 1682, 1620, 1437, 1371, 1252. 1103, 833, 775, 
690 cm"'. 

LC/MS (EI) 851 (M+l)+. 

20 

7 U )V ((2R,3S)-3-((lR)-l-{[tert- >^ ^ ;K 5^ ^ 5^ U ;H :t ^ } X ^ 

;V)-2-{2-[3-(b H P*'>P^5";i') 7xx;l/]-2-Ji-=^yx5';i'}-4-:t=^y7-t:9">^>-l-'f 
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IR(ATR) 3417(broad). 2951. 2927. 1740, 1678. 1620. 1439, 1373. 1242. 1103, 833. 775, 
752, 717, 690 cm"'. 
LC/MS (EI) 737 (M+l)+. 

5 

xmw 

7 U )V ((2R,3S)-3-((lR)-l-{[tert-:/5';K>' ^ 9^ ;W ) U ;i' ] :t =^ 5^ } X 5^ 
jp) _2-{2- [3- ( t H O ^ ^ ^^jW) 7 X -2-:t ^ V X^;H -4-^ =^ y 7 -^5^ v' ^-l-f 
;i/)(hU7x-;i/:j^x*r^xUx»7-fer-ha.34ig)tbfUi^> (MiftS) ^^-fkp^^ 
10 l/>(lliDl)}c:^«?b, hUi7no7'fe5';Ky'>7^-h (SUmg) *J)q^^?&Tlci I^IH 

;!;>":?AK:Tm }§J|SMffi™*b7'J;V [<3S,4R)-3-((lR)-l-{[tert-:;^5^;K5^p^ 
U ;P] ^:^^'>} X5^;i/) -2-:t4^y-4-(2-:r=^y-2-{3-[({ [( hVi7nu 7-fe5^JW 7 5 
15 y ] ;J!7 :t=^ '» 7 xx;H X5^;l/) 7-t?5">'>-i-f ( b U 7 xx;v*^* 

9x U x» 7-fer- h (mM^7=t}V7 77.) ^^It, 
LC/HS (EI) 925.5 (M+l)+. 

IR(ATR) 2951, 2931, 1797, 1724, 1605, 1439, 1246, 1169. 1103. 829. 690 cm"'. 
20 IS c) 

lig b) 7 U ;V [ (3S. 4R) -3- ( (IR) -1- { [ter {-•:f=f-)V i'J ^ '> U JP] ^ X 
^ jl,)_2-:t =^ y-4- (2-:!-+ y-2-{3- [({ [ ( h U O □ 7-feg^;V) 7 5 y ] * ;i/#x;W :t=^^'» 

^9-}V]y x-;i/} x5^;i/) 7-fe?5^i?>'-i-i'>'W ( h U 7 xx;i/*7.7i^ 5x u r » 7'fex- h 

*i^ifr-2>2:t^<, 7-feh-hu;i/ (3iini) mr\z~7 yittsrym:x.-f-}v 

25 §t#: (568ing) SJni^StaT 20 NfF^jg^bfc. S«?«<£5*C;lcJ-J&ttT»iEX^;i/Tlg-«?bJili 
* b T 7 U Jl/ [(3S,4R)-3-[(lR)-l- k H n ^ 5^ X 5^ ]-2- ^i" * y -4-(2- :t + y 
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-2- {3- [ ( { [ ( h U ^ n a 7 -fe^; W 7 5 y 3 ;i'sJ?^ JH :t ^ 7 x-;H X5^;i/) 7 
^^^jy-l-^ ;H ( h u 7 x^;i/*:5^*7- U r » 7-fex- h mB^7^}Vy77.) 

LC/MS (EI) 811 (M+l)+. 
5 IRCATR) 3286(broad). 1794. 1767. 1728, 1508. 1439. 1246. 1169. 1103. 1045. 999, 825. 

748, 690. 667 cm"'. 

IS c)T#fc7U;i' [(3S,4R)-3-[(lR)-l-th*P=^^>'X5^;i/]-2-:t:^V-4-(2-:t=^V 
10 -2-{3-[({[(hU^na7-fe5^;W75y]*;V3i?-;W^=^^>')^5^^V]:7x-Mx5';i')7 

^5ic;>_i-^;i.](hij7x-;l'*;^*7X'Jr»7-fex-hS:ilt^-rS2:t35:<> ^^b^ 
5^l/>(l5iDl) 4-i?^5^;i'75y IfU (l.OOg) PD^m7U;K921mg) 

A*&fflViT7Kjg*i?ttfctm tta-^^asbfc. *ii®?£jEm*> m^m^^i-hv 

-;i/=100/l~100/4) t«kt)»Mb, 7'J;i/ {(2R.3S)-3-((lR)-l-{[(7U;i':t=^^'»:ft;i'Ji? 

x;v] :t*5/}xg^;W-2-[2-(3-{[(75 y :^J;^3l?x;^):^-=^^>'] pt5^;H7xx;w-2-:r=¥V 

-I^5i;i,]_4_:^i^iy7^5^j;>-1-<;H (h'J 7xx;V*7.*7r:Ux»7-fex- h (553iDg, 

20 !lt^ifetft2Ktl) ^ntc. 

LC/MS (EI) 750 (M+l)+. 

IR(ATR) 3359 (broad). 2974. 2939. 1736. 1616. 1250. 1103, 1053, 752, 717. 690 cm"'. 



25 

m^m 2 8 
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Xga) 

9 <OXm a) Tt# & ntzJ U ;P [ (2R. 3S) -2- [2- (4- { [ (t er l- >^ h =^re^* 7 

s ] p< 5^;w 7 X x5^;w -3- (dio-i- { [teti--:r9)\^i'J^^)V) -> 'J jW :t 

5 4^'>}xg^;i/)-4-*=^^y7i?5^e^>-W;W(hU7x-;i/*XiJ^7-Ur>)7-kx-h 
(10. 06g) tf^m(5. 79g)<D THF(30ml)^?SlC IM 7 >;/'fbx h ^r^^^JPTV^-^^AAHF 

(60iDi) &fgm 40"c-c 7 f^KJnm ss-e 20 NfP^a^^ t;rc. R^m\zmkJL9- 
10 7 1>^^7 ^ -('\:^'y->/gi^x5^;i'=i/i~i/2 ^^^viTS^mx5^;KD25>.) fcx 

7U;i/ {(2R.3S)-2-[2-(4-{[(tert-yh^'>;ftJp5j?xjl/)7$>']p^5"JH7iX 
jl,)_2-:t=^^VX5";W-3-[(lR)-l-l:: l«D=^^'>X5';W-4-:t*y7-t?5^>?>-l-<;H (h U 7 
I-;^:J^X3^:5X^JT»7■fex-^(7.185g. *|firt;i'7 7;^)*#fc. 
IR(ATR) 3348(broad). 2978. 1736. 1709. 1682, 1608. 1439, 1365, 1250, 1165, 1103, 
15 752, 717. 690 cr'. 

LC/MS (EI) 722(M+1)+. 



a) T?# <o ntzit^m (7. 1 7g) 1 4- 5^;i'r s u > (3. 64g) (omity^ =y-vy 

20 (70ml) jg^Kl::^' nu^wr U ;v (3. 36g) *JP^ 5 B P^S*^, . S;5?lK*3k7jctc*ltT^ a 
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•t}->/l^SSX^;i/=2/l~l/5, ;^ViTB^SX5"JKZ)i?»^, ;^CV»TS^KX5"Jl//7-fe h>=500/15~ 
500/2 O) IrXffiS t , 7 U ;i' { (2R, 3S) -3- ( (IR) -1- { [ (7 U O ;l/ jJ?x;P] :t M 
)V) -2- [2- (4- { [ (t er t-:/ h ^^r '>;i!j ;v:j?x;W 7 5 ^ ] ^ 5^;W 7 xx;W -2-^=^ y X5^;W -4- 
5 :a-=^-V7W>?>-W;W(hU7xx;i/*;^4^7XUr»7-tx-h(5.866g. It^lfe7 

IR(ATR) 3329(broad), 2981, 2935. 1740, 1709, 1682, 1608, 1439, 1365, 1250, 1165. 
1107, 752. 717. 690 dD"'. 
LC/MS (EI) 806 (M+l)+. 

10 

XU c) 

X@b)T'#e)nfe{b-&#f(1.10g)lCJk?^T, hU7;i':tDB^^(3ml)?£illX.> ^tatML/T 

( (2R, 3S) -3- ( (1R)-1- { [ (7 U A ;i/7Kx;W ^^i^} X5^;0 -2- {2- [4- (7 5 y ^ ^ 
7 xX^]-2-;j-=^y X5^;W-4-:j-+y7€5'5?>-W;P) ( h U 7 xx;V*c;^*7XU 

7-fer- h (llfe7^;P7 77s) ti%1t. 
.IR(ATR) 1743, 1674, 1142, 1107 cm"'. 
20 LC/MS (EI) 706 (M+l)+. 

I@ d) 

(Synthesis, 1992. 1058)iBmo:^SfcipDT, c)-T?#6)n;^db^%(±fi)S:^ 
'ft:>^5^W>(20inl)fc^d^b. N-(>?X5"JP;«3;WN'^-f;W-N-pl h+v'*:;PA75 F(310ing)$ 
25 Jn^, Sta-T? 16 nmW^^^ ^Mffib, ^ OD*;VA(c^;6iU, ^m*^:?- h U ■i^A*, 

:i!jy;l'*^A^O^h^77-<-(^D n*;i/A, ^^V^T^ UUii>)Vh./:^ 9 J -Jl/=100/1~ 
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100/5) \ZXmm\y^ 7 U [(2R. 3S)-3-((lR)-l-{ [(7 U }Vt^'y):^)Vt^=-M ^=^^'>}X5^ 
}V)-2- (2-{4- [ (MS.}V7 5 y ) ^5";W 7 x-;i/}-2-:t+y X5^;W -4-*^y 7-^^i?> 
-1-f ;!/] (h U 7x-;i'5}-NX*7-Ux»7-fer- h(721ing. J|fe7=e;P7 7^)*#fc. 

IR(ATR) 3298(broad), 3059, 2935, 1740, 1678. 1608, 1439, 1377. 1450, 1103, 752, 717, 
5 690 cr'. 

LC/MS (EI) 733 (M+l)+. 



10 P^m29 




#^0«2 8 0DIigb)-e#e.nfc7U;V {(2R.3S)-3-((110-1-{[(7UD=^'»:*/JP'1?X 
)V] :t 4^ ->} X^' -2- [2- (4- { [ ( t er t- >^ h + ;i/5l?x;i') TS.J]^ 7 x x;)/) -2-:t 
^yx5^Jl/]-4-:t^y7"tf5"i^>-l-< JH ( h U 7xXJl/*;^*;7XU r^) 7-fex- h 
15 (1. 258g) 9 XXX 1 0Xg c) fcll^©;&feT7 U ;i/ ((2R, 3S)-3-(aR)-l-{ [(7 U ;V 
:t4=-'»?!j;i'3J^x;i/]:r=t^MX5^;i/)-2-{2-[4-(75 ^ pt5^Jl/)yxX;W-2-:t+yX9^ 
;j,}_4_;j-4.y7ifg^^>j>-l-^;|/)(hij7xx;i/7f:7.*7XUr»7-fe5"-htL/, 
THF(20ml)fc^*^L/, h U X^;i/75 Xl.Oml) SJjn^/tm> :;7DO:^iEp^5^;Kl51ing)*in 

>i, si^ppms'bfe. KiiSiKSitic7KK:&ttT@fi^x5^;i'Taai -^j-agbfe. ^ss^s^^tk 

A^DYhi^7y'f-('\^1i->/@^Kx5'Jl/=l/l~l/2, J^ViTl^i?X5";KD*-)fcT)f»mb, 



wo 03/040146 PCT/JP02/11477 

157 

7 U ;i' { (2R, 3S) -3- ( (1 R) - 1- { [ (7 'J i/) :fO)Vt>^ ^^iy] X^JV) -2- [2- (4- { [ (p^ 

;H ( h U 7 x-;i/;}^;^7^ 5- U r » 7-fer- h (SOlmg. |iafe7^;V7 7 7s) 
IR(ATR) 3305 (broad), 3059, 2942, 1740. 1250, 1103, 752, 717, 690 cm"'. 
LC/MS (EI) 764 (M+l)+. 



^^m 3 0 




Xig a) 

4-7•fe5^;^7x-;Kyv'7:^-h (20.00g) , t-:/5"Jl/7;i/3-;i/ (Sl.OOg) ^^Uz^ 
^=^-y-> (60inL) Oii^t^* 60*0^^10^1^, JinfchUX^;U75> (20.40g) *5gTb6 

SrMffiTI^*l/> 2:nfcA.c^-y-> lOOmL *jin^. 20 ^j-fpBtiit^. 

JS5l- iStt^^METlCT^iStTp- (N- teTt-:/h^-ytl}V^^)V) -75y7-feh7xy 
> (24.61g) mtc, 

'H NMR (400 MHz, CDCl,) 6 1. 47(s. 9H), 2. 56(s, 3H). 7. 42 (d. 2H, J=20Hz), 7. 90(d, 2H, J= 20Hz) 
Xn b) 

ir:^T?#6.ti:fep- (N- i-:/'h4^>';«7;i/Ji?-;i/) -75 /7-fe h7x/>(23.20g)*i[fl: 

;pt5^U>(I16iiiL)C}$*^b-10'C*>6.-15'C{Cf&^Lfc, Jltlfc h UX5^;i/75 >(20.98g). 
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h u 7 o ^ 9 yy^)vy * >m h u u ;i'x:^r ji/ 43. 84g 0jiic«^>o < 0 twrf 
u ;K4-{i-[( h 'J p^5^;i/'>'J ;W:t^>'] :7 x:i;1')*;1'A'^- h (36. 4g) s 

'HNMR (400 MHz, CDCls) 5 0. 17(s,9H). 50.24(s.9H). 61.48(s.9H).4.38(s.lH).4.86 
(s. IH), 6. 98 (d, 2H. J=16Hz), 7. 52 (d, 2H. J=16Hz 

iSc) 

10 «f^Tf#&nfc^k-&2|l^ (i^ 98.60imnol) t (2R,3R)-3-((lR)-l-{[tert-:/5";Ke^>^5^;i') 
S/'J ;i/]:t=^i^}X^;W-4-;i-*V-2-r-tf5"5?-Jl/ 7-feT— h (28. 34g)<D^<t;p^ 5^1/ >^ 

?g(727inL) ic^iaTSc'fbMi&(9.44g)&iPAI^iaST-4ii#TOi^l^fc. K;«:iK&JK*tfeit, 

15 U*y;W^D-7h^y^7^-lcJ:0iiiMb, tert-:/^;i/ 4-{[(2R.3S)-3-((lR)-l-{[tert- 
:i!j;Wt;pt- h (24. 60 g) 

'HNMR (400 MHz, CDCI3) 5 0. 07(s. 6H),0.87(s, 9H). 1. 24(d. 3H, J=6. OHz). 2. 87 
(dd, IH. J=2. 4Hz 1 5.2Hz).3.11(dd, lH,J=10.0Hz 1 17.6Hz),3.41(dd, lH,J=2.8Hz t 
20 17. 2Hz) . 4. 08-4. 12 (m, IH) , 4. 20-4. 23 (m, IH) , 6. 1 1 (s, IH) , 6. 71 (s. IH) . 7. 47 (d, 2H, J=8. OHz) , 
7.89(d, 2H,J=8.0Hz) 



##^J 3 1 




25 isg a) 
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9 ©Xg &)tmm\ZbX. ##^!l3 0(DXm c)T#fc tert-:/5^Jl/ 
4-{ C(2RJS)-3-((lR)-l-{ [ter t-:/5^;V (i^:>^ U ;W :t=^^M X^;W-4-:t=^^y 7if ^ 

>_2-^ ;p] 7 -fe 7 x ; WN* - h J: 0 7 U [ (2R, 3S) -2- (2- {4- [ (t er t-:^ h + 
>/:i!7;i/3!Hi:;075y]7x:i;W-2-:e-4^VX5^;i/)-3-((lR)-l-{[tert-:/5'JI/(':^P^5";i') 
5 U;W:a-=^>'}X9=-;V)-4-:t+V7-fef5^5^>'-W;W( h U 7xx;P7*X7:i- 7XU x» 
7'tx-h(30.3g)S#fc. 
LC/MS (EI) 822 (M+1) 



10 9 ODXS b) i:l^i$lCbT, 8) tlfc fb'&^KJ (3.0g) J: 0 7 U 

{(2R, 3S)-2-[2-(4-75 y 7xx;0-2-:r=^VX5^;W-3-[(llO-l-k HP+>'X5^;P]-4-:r 

7-tf5'5^>-l-< ;W ( h U 7 xXJl/7 :t X 7 :t 7X ij t'^) 7-fe'r- h (2. 53g) 
LC/MS (EI) 607 (M+1) 

15 ##0ij3 2 



##^J3 lOXig b)T#e.nfc7U;H(2R.3S)-2-[2-(4-75y 7xX;W-2-:t^ryx5^ 

;w -3- [ (1 R) -1- b H a '>x5^;W -4-:t =^ y 7-if 5^ >-i-r ( h u y X x;i/ 7 * ;^ 7 ;t 

9-U5*»7-fcx-h(2.51g)*fcf>JS?>(50inL)fc^*>b Ot:fc?&^bfc, j:nfcX3g=->' 
20 -OV^ay-^ Kiii?i^(0.85g)©t:Uv>M(50inL)S:«3)o< 0 t^STbllmST10^^F^^S 
j^m. S^mx^'^Tf&IRb, SJSSE*J!K*fca&tt, B^Mx^;i/TJftai • ^J-ilbfc. W^il^ 

mU'tmErfm^b. 7U;I/[(3S.4R)-3-[(1R)-1-1:: Hn^->X5';i']-2-:f*y-4-(2-Ji-^ 

y-2- {4- [ ( t! u >-3-r ;I/^Hxj1/) 7 s y ] 7 x x;i/} x5^;1/) 7-tr5">? >-i-< M ( h 



XSb) 
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U 7 x-;i/7 :t X 7 :t y=LV x» h (3. 32g) S:#75:. 
LC/MS (EI) 712 (M+l) 



5 ##^J 3 3 





{(2R,3S)-2-[2-(4-75 y 7x::i;i/)-2-:t=^VXg^;i/]-3-[(lR)-l-k |«D+'>X5"JI/]-4-^ 

^ V 7-tr5^5^ Ji'} ( h u 7 X -;i'7 :r X 7 ;i- 7 - u X » 7 -fe r- h J; 0 7 u 

10 ( (2R, 3S) -3- [ (IR) -1- 1 H n ^ 'yX^M -2- [2-[4-(-( 'Jxn^J }V7 xXM -2- 

;j-=|rVX5^;i' l}-4-:t^y 7-if5^$^>-l-^;i') ( h ^)7x=L)Vy^7.7t 7XU T» 7-fex 

LC/MS (EI) 712 (M+l) 



15 



20 





^miB 2 tmm\ZLX. ^^mS l<DXm b)T#fc7U;K(2R,3S)-2-[2-(4-75y7 
xXJl/)-2-:t^yx5^;U]-3-[(lR)-l-t ]iU'^'yX^)V]-i-t^V7'^^i^>-\-'i M (h 
U 7 xx;i/7 :t ;^ 7 :t ^ U r » 7-fex- h (2. 50g) J: 0 7 U ;i/ [(3S, 4R)-3- [(lR)-l-t F 

o =|i iyx^)il -2-^^7-4- (2-;f^ y-2- {4- [ ( tf u >-2-'r ;i/ j]^-;i/) 7 ^ y ] 7 x - 
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;HX5^ JW 7'^^'J>-l--( ;W ( h 'J 7 xnJP7 7 * 7- U r » h (2. 69g) Sr 
LC/MS (EI) 712 (M+1) 



##0!|3 5 



H 




^^m3 2tnm\zLXs ^m\s i<Dxn b)T?#fe7'j;K(2R.3s)-2-c2- (4-75^7 

I - ;p) -2-:t y x5^;i/] -3- [ (iR) -1- k H o '>x9^;i/] -i-t^^J y-\-^ M ( h 

U7x-;i/7:e-X7*7-Ux»7-k7^-hJ;0 7U;i'[(2R, 3S)-3-[(lR)-l-t Ha=^-> 

x5^;i/]-2-(2-{4-[(pi h:^^'>*;i/7Kx;i/)75y]7x-;H-2-t Ko^j'X^;W- 4-^=^^ 
y 7 >- W ;V] ( h 'J 7 x:n;V7 :t ;^ 7 ;f 7X U x» 7'fer- h 

LC/MS (EI) 665 (M+1) 



##f!|3 6 




IS a) 

##0!I3O®IS a)t|^JglfcbT, 3-7W;P7xX;M Vv'7:^— h •(25.00g) . t- 

:^5^;v7;m-;i' (ss.TSg) iom- (n- tert-::^h=^5^*;i'>i^-;w -75y7irh7x/ 

> (33.78g) 
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'H NMR (400 MHz, CDCl,) <5 

1 . 52 (s. 9H) , 2. 60 (s. 3H) . 6. 58 (s, IH) , 7. 38(t. IH. J=8. OHz) , 7. 60-7. 65 On. 2ID . 7. 91 (s. IH) 
5 T-kh7xy>33.78gJ;0 tert-:/5";i/ h U P^5";i'5^U;K3-{l-[(h U P^5";i'i^U;i') 

. «>] tf - 7 X -;w jt; ;W'^ ~ h (55. 7g) 

'HNMR (400 MHz, CDCI3) dO. 17(s.9H). 60.24(s,9H), 5 1.48(s. 9H). 4.42(s, 1H),4. 89 
(s. IH) . 6. 96 (d. IH. J=8. OHz) . 7. 20 (s. IH) , 7. 26 (t. IH. J=8. OHz) , 7. 43 (d, IH. J=8. OHz) 

xmc) 

3- { [ (2R. 3S) -3- ( (iR) [ter t-:;^5";Kv?p^ u ;W ^^5^} x5=-;W-4-:*-^ V 7 W 

'J>-1-^)V\ 7-fe5^;W 7x-;i/;«j;W\*p^- h (52. 9g) 
'H NMR (400 MHz. CDCl,) d 0.08(s, 6H). 0. 87(s.9H). 1. 25(d. 3H. J=6. 4Hz). 2. 89 
(dd. IH, J=2. 4Hz t 5, 2Hz) . 3. 16 (dd. IH. J=10. 4Hz 1 17. 6Hz) . 3. 45 (dd, IH. J=3. 2Hz t 
15 18.0Hz),4.09-4.14(iD,lH),4.21-4.23(in,lH),6.10(s.lH).6.60(s,lH),7.40(t.IH,J=8.0Hz). 

7.60(t.2H. J=8.0Hz).7.97(s,lH) 



##013 7 




20 1M a) 

9 ©Xig a)tl^#tUT. ##«»|3 6T#fc tert- 5^ ;U 
3- { [ (2R. 3S) -3- ( (1 R) -1- { [t er t- ':f^)V irJ U ^+ -y) X5";i/) -4-:^-^ V 7if 5" 

^ _2- x,- ;i, ] 7 >fe 51 ;p } 7 X r: ;i/ * ;V A ^ - h (34.49g) J; 0 7 U 
C(2R,3S)-2-(2-{3-[(tert- V ^ 'y ti }\^t-=-)V) 7 ^ J '[y 3^=- ^ 'J 
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;0 -3- ( (IR) -I- { [ter t-^^}V i'J 'J M -^-^^'^ Tlf^^v' >-l- 

( h U 7 x-;P7:t ;^ 7 ;t 7- U t » h (40. 90g) 

LC/MS (EI) 822 (M+I) 
Xigb) 

9 (Dxn \))tmm\zbx. BS^T#e.nfc<b'&ii^(io.og) j:D7'j;1' 

{(2R.3S)-2-[2-(3-75 y 7x:i;i')-2-:t=^^yx^;i/]-3-[(lR)-l-k Hn^>'X5^;i/]-4-^ 
+ V 7-tf 5^ ;W ( h U 7 x-;i'7 X 7 7 - U X » 7-fex- h (8. Olg) 

LC/MS (EI) 607 (M+l) 



p^ms 8 




##0iJ3 2tll«llCbT, ##093 7(7)1® b)^?^l6tl:fe7U;^{(2R,3S)-2-[2-(3-7S 
y 7 X -;i/) -2-:t^ y X5^;i/] -3- [(1R)-1- 1 H □ =^i/X5^;H -4-:*-+ y 7i^5^ 5^ 
;W(hU7xx;V7*X7*7X'Jx»7-fer-hJ:07U;H(3S,4R)-3-[(lR)-l-tH 

D:^^'>x5^;p]-2-:r^y-4-(2-:}-=^^y-2-{3-[(e'j5^>-3-'f;p;^;w#x;W75>']7xx 

X5=- ;W 7 ^-l-'f ;W ( b U 7 X x;i/7 * X 7 * 7 - U X » 7-fex- b 
LC/MS (EI) 712 (M+l) 

^ms 9 



H 




pm\2 3<DXmh) T#Cnfc(4-{[(2R.3S)-l-[2-(7U;i':t^^')-2-:t=^y-l-(b'J 
7xx;p*7.*7X>j7^»x^;H-3-((iR)-l-{[tert-:;^5^jKv?;<5^;W^>'j;W :t=^^M 
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X^JP)-4-:3-=^^y7Wi^>-2-<;V]7"fe5';W7x-;i/)f^^ (3.76g) ^mt;f^^l'> 
(40inl) mmV^ 'J:f^^)Vit^)VK7 5 H (1 m) . mt^^:^)V (0. 43ml) ^iSS\X 2 NpfH^^l/ 
fc. ;in^il{b;^5^^>(40inl)t}tfi?b, hUx5^;P7S >(3.43inl). 

4,4-v?^5^;i'7$y t!'Ji^>a.8g). 4-75 ^ fcfU i^>(0.93g) SJtI;i 4ll#P^»bfco S 

• [(3S,4R)-3-((lR)-l-{[tert-:/^JKJ^^^;WJ'U;W:t+5^}X5^;i/)-2-;t^y-4-(2-:t 
:^ y-2-{4- [2-:r=t^ V-2- ( tf U >-4-< ;P7 5 / ) X5^;W 7 x X5^;i/) J-^^'J >-l- 

< ;W ( h u 7 xx;i/*;^*^x u x» 7-fex- h (i. og) 

10 LC/MS (EI) 841 (M+1) 



###ij4 0 




2 3 ©ig d) tmmm 2 wis a) tmm\zLx. ^^m 3 9 t# 6 nfc7 u )v 

15 [(3S, 4R)-3-((lR)-l-{[tert-:/5^;Kv'^5^;V)^>'J ;W:t^Mx5^;W-2-:f *y-4-(2-Jt- 
:^ y _2- {4- [2-:t 4^ V -2" ( tf U >^ >-4-r ;i/7 5 7 ) X5^;H 7 x W X5^;W 7if 5^$? >-l- 
-f;W(hU7x-;P*c7>*:7-Ux»7-fex-h(1.0g)J;0. 7'J;i' ((3S.4R)-2-^^V 
_4_ (2-:^^ V-2-{4-[2-:t4^ V-2-( fc! U V >-i-^ }V7^/) X5^;W 7 xr:;i/} X5" 
;i/)-3-{(lR)-l-[(h U ^5^;i/5/U;W:t=^i^]X^;H7"tr9^i^>-W U 7xX;i/* 

20 7.*7-Ux» 7irx-h (0.72g) 



##^4 1 
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^^mSKDXm b)T#6nfc7UJK(2R.3S)-2-[2-(4-75>'7x-;W-2-:t=^^VX5" 

-3- [ (iR)-i- 1 H □ i^x'^M -i-^^ y >-i-^ ( h u 7 X 7 :t X 7 * 

mm^'^iSi^ mm^. ^?SS'>U*y;i/;«;7Ai7P"7h^97^-(A*ii->:Wg!X5";i. 
=1 : 3) IC T i|» Si b , 7^) )V [(2R, 3S)-2-C2-(4- 7 5 ^ 7 x - JP)-2- :t ^ V X ^ 
;i/]-3-((lR)-l-{[tert-7'5^;KS^P^5^;i')i^U;W:t^MX9^;i/)-4-:t-^V7-tf5^>'> -1- 
< ;W ( h U 7 x-jP^XJj^^ X U x» 7'fcr- h (2. 13 g) 
10 LC/MS (EI) 763 (M+1) 



##0i|4 2 




IS a) 

15 ##^4 l-C#e>nfc7U;P [(2R.3S)-2-[2-(4-75>'7xX;W-2-:f=^^yx5^ 

;W -3- ( (IR) -1- { [t er t-:^5";i' ( j^pt U ;W X5^;i/) -4-:t=^^ y 7i?5^i? > -1- 

-r (h U 7xx;V7)^7>*7XU x» 7-trT- h (1. 92g) =S:f-hyh Ho7^>{::i§«?U. 
hUX5^;i/75>' (2.43g) , X5';i/-f yJ/7^^-h (0.84g) SriPAT 

20 . Jg)Bgb7U;K(2R.3S)-3-((lR)-l-{[ tert-:/5";K>?^5^;i/) >^«j;W:t+i^}X5^ 

-2- [2- (4- { [ (X5";i'7 $ y ) j!j x;!/] 7 5 y ) 7 X x;i/) -2-:t ^ y x5^;w y 
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7Wv>> -l-'f;H(h'J7xn;i/7j>X3j^7-UT»7-fe-r-h (2.06g) 

LC/MS (EI) 792 (M+l) 

Xigb) 

m^m 23 oxg d) tmm^i 2 ©i@ a) t mm\z lt. 7 u 

5 {(2R. 3S)-3-((lR)-l-{[ ien-':f^MP^^)V) '>'j;H:t=^^>'}Xf^;i/)-2-[2-(4-{[(X5^;P 
75 7) 7 5 y } 7 xx;!/) -2-:t+y X5^;W -4-:*-^ V 7i?5=-i^ > ;W ( h 

•j7xXJU*X*7XU5*»7irx-hJ:D, 7U;P ((2R.3S)-2-[2-(4-{[(X^;i/7S 
y ) ;j!7 JW 7 5 y } 7 xx;i/) -2-:t^ V X5^;H -4-;f =^^y-3- { (IR) -1- [ ( h U 5^ Jl'v' 
V )V):tdF>''\X.^M7±'^i^>-l-^ }V) (b U 7xXJl/7}^X*7X'JT»7-fe-r- hS# 

10 fc. 

LC/MS (EI) 750 (M+l) 



mm4 3 




15 2 ®I@ b) tl^filfcbT, ###1J 3 7 OXg b)T#e>nfc7 U )V 

{ (2R, as) -2- [2- (3-7 5 y 7 X X -2-:^^ V X^^jP] -3- [ (IR) -1- 1 H a + =yX.=^}V] -4-:t 
^ V 7-fef5'i^ >-l— r ( h U 7 xx;i/7 X 7 :f 7- U x» 7-kx- h J; 0 7 U ;V 
((2R, 3S)-2-[2-(3-75/7xX;|/)-2-:t^yX5^;H-4-:t+y-3-{(lR)-l-[(h'Jp^5^;l' 
U M :t^'>3 X5=-;W 71?5^S^ >-l-f JW ( h U 7 xx;P7 :t X 7 * 7X U x » 7^17^- 

20 

LC/MS (EI) 679 (M+l) 
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NHALOC 



4 3 Tif &tlfc7 U ;K(2R, 3S)-2-[2-(3-7 5^7 ^^-M-l-t^'JX^M-^-^ 
*y-3-{(lR)-l-[(hU )f'^)V'y^))V)t^'y'\X^M7'\£'f''J>'l-'f)V) ( h U 7x=;i/7 
*;^7:t7:::Ux»7-fe5"-h (2.24g) Sia^b;t5^U>fc}§fi?b, 4-:?;>^f^JP75 / tf'J 

5 (2.04g) , i7DD:^i?7'j;i' (i.06g) ^mxximmmwhfc. RjtM^mmx.^ 

t(2R.3S)-2-[2-(3-{[(7 U * * 7 5 7 } 7 x -;P)-2-:t V 

;p]-3-{(iR)-i-[( p<^;i'->u;W:t=^->]x5";H-4-:t^y 7-if5'>?>-w;v] (h U 7 

1 0 x-;I/71nX * 7 - U X » 7-fer- h (1 . 65 g ) 
LC/MS (EI) 763 (M+l) 

15 tUSflc±©:^#J5:|!eSt^J:oTViS^X'>U>W14»IJi3^«f (PRSP) ^^-yi^i^^f^- 

x*s^<47>'tf'>'j>Wtt'f>7;i/x>ifm (BLNAR) feaf^x-^u (P 
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1. ^ [1] : 



Y 



R 




CO2R [1] 

R ' c 1 - c 3 7 ;i' ^ * * ^ ^ «k ^3 g m s n c 1 - c 3 7 Ji' + ;i' s ^ 

A\t- (CH2),- (^-fv rttl-aS^f), - (CH2) s-0- (CH2), 
- s43J:Z/t tt^n^n3*3ibTO~3<£^T). - (CH2),-S-(C 

H^),- (^tf. s^J:t;5t tt«ftl3tl^D«i*SS1-)v - (CH2).-NR'- (C 

nTv^Tfei;v^Ci-c67^^;i^s^"r). - (ch2).-nr'-cr'' = n- (c 

gife^tLTViTtxkv^Ci— C67;i/*;u*^t-). - (CH2),-NR'-C (-N 
RbRc) =N_ (CH2),- (Si"^ R'^ R'^ s^jcrxtttiaiBfcHDSuic^s 
R ■= tt7X^M^* fcttM S tlT ViT J; c 1-c 6 7;i/^;i'*^t-) s:^-r. 

R'\t7i<.m^^^rc\t% [2] : 



X 




R [2] 
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TIB^ [3] : 



^^?viTfe«^:Vi79;^+;^. ^fcttii«i$nTViT'ba:vi3)&:vit TS^'s-ra 

R 7k 3^ M ^ * ^ # 1^ T JP * 35- ft? S tl T ;^ ;p Jl' » s ^ ^ 5 ^ * ^ 
i]}],t^=.}V. ^®$nTViT'b«J;Vi*Jl/>J^:^5/;i/, /\ny>B.^. i^7 J . -N 

R4R5^ -OCONR*R^ -CONR*S02R^ -S02NR*R^ -N 
R*S02NR'R*feL'<»-NR'C0NR^R ^ <&Sf ^fe^^SSI^nTVi 



X 

11 

c 



(O)mR 



3a 



[3] 
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-NR*R\ -CONR*R^ -OCONR*R^ -C0NR*S02R^ -S 
0 2NR*R^ -NR*S 02NR*R'^*'a:t;-NR*C0NR*R'»*^&a*^*n 

R*tRM**n^n»AtT®7K3flM?". (Dam tlT ViTfc J: ViCj-Ce 7 

j;Vi. feb< «^t^g(rAxniii=^<&'&/uTv^TfeiVi7U-;i'v ©gm^nrvi 

T S ^ tl S ;!7 ; P A* ^> A -f b tl S :^c: ^ ® E ^ Si <!: b T 1^ ^ $ tl S ^ o 
2. 4#:|^TfJP*^i-filSnT:^Jl'Xl? + '>;i'SSS^-rS^*^ a; [4]: 

-^CHOC— (0)n— 
15 0 [4] 

[S:>f. R«tt7jcmEi^*fcttc,-C6 7;i/4^;i'!^gT. r Migii^nTv^Tfe 
j;v>c 1— c 6 7;P4^;p. giiistiTViTfe^viCs— Cyi^i/ o7;i/+;i/=&^'f . 

^ Jt-?- ® fsm ft 1 1/ TffF$ ^^ n Sift. 

20 3 . R;5^ ^ [4] : 

*-CHOC— (0)n— R^ 
Ift " 

R® 0 [4] 

Tab -5 if ^« 1 iam<z)?5j;uA*'^:?^A{b^t/^fctt^©ig^ia t bTif^^tisii. 

25 4. R;&te;ta-1';i':t^i^P^5^Jl^T'25§i»*«l|Bmo;ft;W\*'^^A^k^i^S 
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5 . R**7jc^lg^T&s»*3S 1 lBit©:^7;wt^^A<b^!^*fctt^®^mffl 

8. ROj&t, S; [2] : 



9 . R°;!5^ ^ [2 a] : 



10. R"**, ^ [33 : 




X 




X 

II 
c 



(O)mR 



3a 



[3] 
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11. R»*«^ C 3 a] : 

o 

C (O)mR'^ CSa] 

12. R"**. S; [3 b] : 

o 

II 

CO— R' [3b] 

13. ^ [ 1 d ] : 




A«- (CHz),- (^^4^. rfil-S^^t-)^ - (CH2),-0- (CHz), 

- (^4", s*j:aft tt-en^n^fiibTO-s^^f), - (ch2),-s- (c 

H^),- (Sl'^ s43J:att ttlfflE^:I^i:iici**^f), - (CH2),-NR'- (C 
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nTViTfej;ViCi-C6 7;i'+;i'*^f ), - (cHj) ,-nr«-cr'' = n- (c 

H2),- RV sisJctK t tttftiBtl^Citi***U> Ri'ttzK^M^Sfctt 

g^$nTVsTfeJ:l/iC x-CeTJU^JI/^^T). - (CH2),-NR'-C (-N 

RbRc) =N- (CH2) t- R"* s43J;r;t ttl5IBtl^i;S>** 

RMiTK^gM^Sfcaem^nTViTfeJcViCi-Cay;!/^^^;!/^^^^) 

•r, 

R">tt7K^Mi^*fcf4j^ [2] : 




^ t * fen ^ n T V5 T «J: V i 3 ife V i L 7 M O x n SI * ^ f * il 1 1> 1? ^ 
TE^C [3] : 



X 

C (0)^R^^ ,33 



wo 03/040146 PCT/JP02/11477 
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R tk^ is^ s fc » * 1^ "^ip ^^J-^f s ;^ ;)/ * s -r 5 s * ^ 

feJ:(^i7KBIIS> C 1 — C6 7;i'=^^;i':t*'>, C i-C e7 )V^)V^t . Ci — Ct7)V 
^)Vtl)l^:^)V. C i — C67)V^)Vf] C i — c e 7;i/+;i/* + 5^ 

-Kfil^nTi/iTfe J: Vi:^;i'JJ^ Aay>M^, '>7y. -N 

R4R^ -OCONR*R^ -C0NR*S02R^ -SOaNR^R^ -N 
R*S 0 2NR*R'*'bb<tt-NR*CONR*R5*^f ^fctt^Sl^nXVi 
TfeJcVi^SS, C 1 — C6 7;l'+;i':t^->. Ci — C6 7;l' + ;i/5^:t> Ci — Cb 
7)\^^)lt) C i — Cs7}V^}V:fJ}ViS^=-)Vt^i^. C , — C « 7;P=^;i/:t 

-NR*R^ -CONR-'R*, -OCONR*R^ -CONR''SO^R^ -S 
02NR*R^ -NR*SOjNR*R«*5j;af-NR*CONR*R''*^6a«?Sn 

s©msxgsi$nfcCi— C67;i'^;p*^tef . 75yttjis:fe«ii 

R* tRMi-en^'naaibx^Tjcp^ii^, ©gii^nxv^xfejcvic 1—057 
©usi^snxviX'b.fcViCs— C75'^n7;i'^;i', ^msi^tixv^x'b 
<kvi, 'bb< ttSl^fc'^xom^?fe"&^xviX'bJ:^>7U-;^> ©gmsnxvi 
xfej;vi, feu< ^i^F^^::'S7"oJ!i^*^^T^iX'fe*vi79;^^;^> 'bb<tt 

g^M^t-i^fc::^oXt!DU if^U >?>Sfett7if>''^>&J^fi!cbX'bct 
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15. R°*n ^ [2] : 




10 16. R°*^ ^ [2 a] : 




16 17. R " ^ [ 3 ] : 

X 

ST&Si»^^l 3EicO:^j;i^/^'<^A'fb'&#(Sfctt^©IS^iSitL/Tfl=^$n 
20 18. R»*^ ^ [ 3 a] : 
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o 

U 3a 

c — (0)„,r3^ 

1 9. R'^tfi. ^5; [3 b] : 



o 

CO— R' [3b] 

2 0. R;&t7K3^M^T&§»*3S 1 3~1 9 0Vi1'n*^IB«O;^7;i';'?'^^Aft;^ 
2 2. SEd?'^>if>^, R°d^ ^ [2] : 




2 3. ^E;5«^>if R''*^ ^ [2 a] : 



wo 03/040146 j PC'f/JP02/11477 

in 

'I 




24. 5IE*J^>-lf>glv Rod*, ^ [3] : 

X 



0 (0)^R 



3a 



[3] 

25. SEd«'^>if>m, R°75^ [3 a] : 

o 



3a 



10 ^ v^/rri'* [3a] 

3SB«©:«;;i/A''^:^iAflS'&tJ*fctt^OE^ffii:tTS^^snsi[. 

26. SIE^t'^^if^Sil, Ro^t, ^ [3 b] : 

o 

II 

15 CO R' [3b] 

[^Ctf. R ' 2 fc*5tts3ii*tiBiin?ss.] T^$n*^"T?*sit* 

2 7. R*t7K5^M^T?*S»*«2 1~2 6 ® l/im7&^IBicO;!7;Un'^^ A^h 
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2 8. mEti^^>'^>m> Aifi- (CHg) v-0- (CHj) ^- (^tfi, 
j:afw®Vim*itt0l!fe5-:*rtt0~3*ST)> - (CHg) v-S- (CHj) 
w- C^^", v:feJ:?;wttif|BtllUiti5ic*ST)> - (CHg) ^-NR*- (CH 

5 nxvixfej^vic i-C67;i/+;i/SS-r), - (ch^) v-nr'-cr'' = n- 
SfcttfilftsnTViTt)j:ViCi-C6 7;i'=^^;k*«"r). 'bL<tt- (cHj) ^ 

-NR'-C (-NR^R^) =N- (CH2) C^^", R\ R\ v43j;JKwtt 
MIB 1 C 5i * ^ L , R S ttftj^ S nx T fe J: C , — C 6 7 ;i/ 

© E ^ ,a t L T fi= w s n -5 m.. 

2 9. ^E*t^>-t?>^, A;5«- (CH2)v-0- (CHj),- v^^U 
w<DViTn75^*OXfe'5-;&t*0~3 ^^T)> - (CH2)v-S - (CHj),- 
•t", v*5j:tKw«iffStl^Diti*$^-r), - (CH2) v-NR*- (CH2),- 
15 "fi^ v*5J;t^wttiaiBtlli;jt*$Sb, Ratt7jc^M?*fcttejfe$nTViT"bJ; 

ViC i-C6 7;i'=^^;p&^-r), - (ch2)v-nr'- c r'' = n- (CH2),- (^*> 

a:ViC 1 — C6 7;i/^;i/<£gf )> feb<tt- (CH2) ^-NR'-C (-NR^'R') 
= N- (CH2) (^tf, Rs R\ v*5j;r^wttKflBi:raUSi**IIL, R« 

[2] : 



25 ^xfe§»*«l 3 ©*;i/n^:^A{b'&«KrSfctt^<73ESI^a<»: UTfF^^nsifi. 




X 



wo 03/040146 



PCT/JP02/11477 



179 



3 0. mEf)i^y-^>m. Ai)i- (CH,) ,-0- (CH2) i^^^ v:fe 
J:afw©Virnd^«0Tfe'5-;&tt0~3S«f ). - (CH2) (CH^) 
w- (^"f. v*<kytwttWI3t|^i;igi**^1-), - (CH2) ,-NR'- (CH 

2) w- v*J:t;w«MI3t|Bii;ic*^^b, R'^ttTk^Mi^Sfc assign 

TViT'b<kViC,-Ce7;i/^;U<£|g-r), - (CH2) v-NR'-CR'' = N- (C 
H2) w- (^-f. R'. vfcJ:tKwttMStl^UiSi**^L. RMi^K^M^^fc 
ttM»^?nTViTt)J:viCi-CB7;i/:^^;i.*«1-), 'bu<tt- (CH2) v-n 

R*-C (-NR«'R«=) =N- (CH2) w- (^*. R\ R\ v*3J:Dvw«MI2 

t mi; ^elc b > R ' «7X^® ^ s ttsi^ $ tiT T .k c J- c 6 7 

**t-)> RO^t, ^ [2 a]: 



3 1. mEi)i-^>M>m. Adt- (CH2),-0- (CH2).- i^^. .v45J:t; 
w©Virn;()^ttOT?fe5-;&ttO~3*^-r)> - (CH2)v-S- (CH2),- 

4', v*jj:rjcwttMSBti^i;ifi*^^-r), - (ch2),-nr»- (cHj).- (^5: 

ViCi-C6 7;P+;i/S^-r). - (CH2),-NR=- CR'' = N- (CH2),- (^41. 
R\ v*5J;aCw(A|&|Ba:llIi;^*&^b> RMa^KS^M^SfcttfiifeanTViTfe 

«J:ViCi-C6 7;i/^;i/*igf), 'bb<tt- (ch2)v-nr»-c (-nr^r*) 

•=N- (CHj),- (^41, Rb^ v^itKw^frEtllCjtiftS^b. R« 
[3] : 




O 



2 



[2a] 



wo 03/040146 
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X 

II 
c 



(O)mR 



3a 



[3] 



w0Virnj5^«OT?'b5-;^tto-'3*s-r)> - (chj) v-s- (cHz),- 

(^■t". v*5<};t;w^iHtlB<klRlUii*^^f )x - (CH2) ^-NR'- (CH2), 
TfeJ:(/iCi-C67;p=^^;i/§lgT). - (CH2),-NR»-CR'' = N- (CHj). 

10 - (^tf, R*x v^5<k05w^*irlBa:lRIU3glilc*^t^ RMSTicSiiK^sfcaaiis 

nTViX'feckViC 1— C6 7;i/+;i/$gT). feb<tt- (ch2)v-nr'-c (- 

NR'^R'^) =N- (CH2) ^- (^^>. R\ R\ v^i:Z^witmmtnVM^ 

*i?b, R'tt^siig^sfcttaisi^nTViT'bivic ,— C67;i/=^';i/*si-)^ 

R»*«, [3a]: 



3 3. ^E75*^>-lf A;5t- (CH2),-0- (CH2),- (^4'> v^itK 
w©Vi-rn*^ttOTfe'5-;&ttO~3*^f), - (CH2)v-S- (CHj).- 
20 4", v*5j:tKw«tfffBt[Rli;3i!**^-r), - (CH2),-NR*- (CH2).- 

ViC ,-C6 7;i'+;P*^-r)> - (CH2),-NR"-CR'' = N- (CH2),- i^^. 

j;(ric 1— Ce7;^^;^*^■r)^ 'bu<tt- (CH2) v-nr*-c (-nr^r^) 



15 



o 

II 

c 



(O)mR 



3a 
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= N- (CH2).- (it*. R\ R\ v:fe<krKwttttl2tilCic»*^b, R'' 

tt*mM^*fctttttfe:snTViTfe J:viCi-Ce7;i'^;i/*^-r), r°*?,s:c 3 

b] : 



o 

II 

5 CO R' [3b3 

34. R*<*5^M^T*si»*s2 8-3 soi/^rni)^Bm<D:^)VJ^^^j^i}^> 

10 35. T^Ef)i^>-^>m> Aifi- (CH2) 2-, -CH2-> -OCH2-. - 
CH2O-, -0-, -NHCH2-, -CH2NH-feSVi«-NH-> RH^7i(. 

36. nEfi^^>'\£>m. > Aifi- (CH2) 2-. -CH2-> -OCH2-. 
15 -CH20-,-0-.-NHCH2-,-CH2NH-*§Vi«-NH->R''*^ 

^ [2] : 




[^(f. X, R^fe^rKRMtn^^i 3fc:feJtsic*tliilTfe«.] Testis 

37. ^Edt^>-tf>m> Adt- (CH2) 2-> -CH2-> -OCH2-. - 
CHjO-. -0-> -NHCH2-, -CH2NH-*«Vitt-NH-, R ° 



wo 03/040146 
■ 

^ [2 a]: 
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3 8. SEA«'^>-tr>S, Ad^- (CH2) -CH2-, -0CH2-> - 

CH2O-, -0-, -NHCH2-. -CHjNH-feSVitt-NH-, R " A*. 

X 

C (O)mR'" ts] 

39. mEi!)i^>'^>^. Ai)^- (CH2) 2-> -CH2-. -OCH2-. - 
CH2O-, -0-, -NHCH2-> -CHzNH-feSV^tt-NH-, R°A«> 

15 ^ [ 3 a] : 

O 

'I 3a 

[^Ctf, mfe<ktJfR'»ttW*«l 3fe:^tt5;@t'*i:|5lil'^*^. ]-e^snsgT 

3iB«c0 5!7;i'A''^^^Afl5^«^sfctt^(DE^iaibTW^^?n§i£. 

40. ^Edt'^^if^m, A^t- (CH2) 2-> -CH2-> -OCH2-, - 
20 CHjO-, -0-> -NHCH2-> - C H 2 N H - * S tt- N H - , R " 

^ [ 3 b ] : 
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O 

CO — R' [3b] 

42. ^Ei)^^>^y^. A^i- (CHj) i-. -CH2-. -OCH2-. - 
CH2O-, -0-, -NHCH2-, -CH2NH-*«Vi«-NH-, R;JJli;l 

43. mE;5t'^>-if>S^ Afji- (CH2) 2-> -CH2-, -0CH2-> - 
CH2O-, -0-, -NHCH2-, -CHzNH-feSViJi-NH-, R^JttfA* 
o-f ;i/:i- + ->;;C5^;i/, R°*«, ^ [2]: 




[^ff. X, R2*5j;iyCRM*it*^l 3 C43lt^«l*tl^«T?»S.] T^^tlS 
1 3IBic(D*;i'A*^^-Afl::^iKl*;'i:«^0|Sm^&t tTff#$n 

44. mEifi^>M>^. A*S- (CH2) 2-> -CH2-, -0CH2-, - 
20 CH2O-, -0-, -NHCH2-. -CHgNH-feSVitt-NH-. RAttTA 

a-i';i/;j- + ->P^5^;i^. R°A^ ^ [2 a] : 
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45. g|E*t^>if>lll, A*«- (CHj) 2-v -CH2-, -0CH2-> - 
5 CH2O-, -0-, -NHCH2-, -CHaNH-feSV^a-NH-, R*ttf;t 

D'l';i/:t^'>;j^5^;i/, R°75^ ^ [3]: 

X 

10 

46. ^Edi'^^lfVm^ A*t- (CH2) 2-, -CH2-. -0CH2-> - 
CH2O-, -0-, -NHCH2-> -CH2NH-$.SVitt-NH-, R^^HA 
n-f ;i/:t^v'P^5";V^ R''*^ ^ [3a]: 

o 

U 3a 

C (0)^R^^ ,3,3 

&stt*:si 3i2«0*;i/A'^^A^t:^ifeFSfett-?-<ogmiat bTfiF^:^ ns^. 

47. SEAJ'^^if >SI> A;5t- (CH2) 2"^ -CHj-, -OCH2-. - 
CHjO-. -0-> -NHCH2-> -CHaNH-ftSVitt-NH-, R**t!A* 
D-f ;p:t + ->P^9';i'> R°*^ ^ [3 b] : 

20 
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O 

II 

CO — R' [3b] 

48. mEi)^^>'^>m. A*«- (CH2) 2-> -CH2-, -OCH2-, - 
CH2O-, -0-> -NHCH2-, -CHjNH-feSVitt-NH-. Rdtt!/'? 

49. mE;&«^>-fe' A;&t- (CH2) 2-, -CH2-> -0CH2-> - 
CH2O-. -0-, -NHCH2-. -CHjNH-^SVifS-NH-. R*<tfA 



D, ^>-tf>S±T'A;5t 7-;t 4^ V-l-T1f tTi^^ a [3. 2. 0] a:/ h-2-X ><7) 
^ A -fb ^ ife * )fc « •5- ® E SI a 1/ T ff # S tl S . 

5 0. ^E55t^>-lf>5jl^ A*t- (CH2) 2-v -CH2-V -0CH2-> - 
CH2O-, -0-> -NHCH2-, -CHaNH-^^Vi^i-NH-. Ri>^\dA 
P-f Yj5«*^JI?, R°i}K ^ [2 a]: 
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5 1. mEi!fi^>'ii>m. Ai)^- (CH2) 2-, -CH2-, -OCH2-, - 
CH2O-, -0-, -NHCH2-^ -CH2NH-&SVitt-NH-, Ri)i}dn 

X 

gTfeO > ^>if >M±T-A;5^ 7-;t-^ V-l-71f If v'i^ n [3. 2. 0]^^ h-2-X>® 
^ A ft: ^ t» * ife « <^ E H a i: b T fP # :S tl « . 

52. mETS^^^-tf >M> A75«- (CH2) 2-> -CHa-s -OCHz-^ - 
CH2O-, -0-> -NHCH2-. -CHzNH-fe^^iti-NH-, 
n^;p:t^->P^5^->l'> Yd^TKSflli^. R°d^ ^ [3 a]: 

o 

" 3a 

C (0)^R^^ ,3,3 

^>'e>^±"^A*« 7-:a- + y-l-7-t)'k*'>i7a [3.2.0]'\y h-2-X>0^-& 
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53. ^Edt^>if>^> Adt- (CH2) 2-^ -CH2-^ -OCH2-, - 
g CH2O-, -0-, -NHCH2-, -CHgNH-feSV^tt-NH-, R;5tt!;'? 

)Vit^-y:^^)V. Yj5«*^M^^, R°*^ ^ [3 b]: 

o 

CO— R' [3b] 

10 >-if >S±'eA/i>« 7-;t^y-l-7-tf 1^5^^ D [3.2.0] Ayh-2-X>®«§^^glC 

54. liEAt'^>-tf>m, A*t- (CH2) 2-. -CH2-. -OCH2-. - 
CH2O-. -0-, -NHCH2-> -CH2NH-fe«Vi«-NH-, R^^^C 

15 ONH2T?«$tl-SS7?*0, ^>if >^±TA:<>U-^^y-l-71ftfS^^'n 

[3.2.0]^:/ h-2-x>0Dj^'&'a®K:^bj?^^<a'bb< a/"^7<iT?smsnfc, m 

5 5. ||E*«'^>-l?>m> AA*- (CH2) 2-^ -CH2-, -OCH2-. - 
CH20-> -0-> -NHCH2-> -CH2NH-*§Vitt-NH-> R°*«C 

[3.2.0]'\y h-2-x>0ig^'Kefc**b;>^^'^'bb< tt/l^iS-em^^nfc, tt 

1 3Sife©j!j;P/t^;^.A'fl:'&'Kr*fc«-?-©S^ia t bxff^sns^. 
5 6. ^E5&J'^>-tf >Mv A75«- (CHz) 2-, -CH2-. -OCH2-, - 
CH2O-. -0-. -NHCH2-> -CH2NH-*5VWi-NH-, R°*iC 
25 ONMe 2T^Sn'5^T?feD> '^^■tf >S±TAdi 7-:t=^^ V-l-71f fcf 5/^' n 

[3.2.0]'\y h-2-x>©i^'&ffigic^!fbp^5'^fl:t)b< tt/t^tl:TglSI$n;^!:, W 
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5 7. YdtTK^M^T^SW^^iS 4~5 6 O V^md^lBlfe© ;«7;i^ A'^^ Afli 
5 8 . RA^tK^M^T&^S*:! 5 4~ 5 7 mWi<Dt} )VA^:^^Mt'^^^fc\t 

5 9. mEi!fi^>-^>m. Ri)i\i/^n^ )V^^z/;f>^)V. A*<- (CHj) j-, 
-CH2-> -OCHj-, -CHjO-, -0-, -NHCHg-» -CHaNH 

7-:t^V-l-7'tf tfi>^ n [3.2.0]A:/h-2-X>(Dig-&j4tttC*fb^i5'&feb< 

6 0 . ^E*«^>-lf>m. R55«tfno-1';i':^^'>;<5^;i'. Af)^- (CHj) 2-, 
-CH2-. -OCH2-, -CH20-> -0-> -NHCH2-^ -CH2NH 

15 7-:t+V-l-71f t!>^i7 u [3. 2.0]'sy h-2-X>©i!S'&^fcMlCj* t ^tt'b U 

6 1. ^Ei!)^^>-^>m> R75«fcf A*D<;i/:t^>'P^5';i'. Aj^t- (CH2) 2-> 
-CH2-. -0CH2-^ -CH2O-. -0-, -NHCH2-> -CHjNH 
20 -*-5Vi«-NH-, RO^JtCONMeaT^Sn^S-^fcO, ^>if>SI±T?A 
ifi 7-:t-4^V-l-71f trj/^P [3.2.0]Ay h-2-X>®)Hr#'{fefifc**b^3'tt'bl/ 

6 2. ^E*«'^>-fcr>^, R;5tt;;ta-r;i'^=^^'>jji5^;i'. A*t- (CH2) 2-. 

25 -CH2-^ -OCH2-. -CH2O-, -0-, -NHCH2-> -CH2NH 
-S5Vi«-NH-, R'dtCONHz. Y tJ^^^M^ 1? * 0 , ^>if>m±'^A 
3&t 7-:t4^V-l-71f fcfi/i^ □ [3.2.0]^::^h-2-X>©ig^ttS(C^Lp^:J''(i'b t 
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6 3. mEifl^>-^>m. RA«ena< ;i/:t+'>;^5^;U> A;*?- (CH2) 2- 

7-:r + y -1-7 tf t: >^ ^ D [3. 2. 0] ^ y h -2-X > 0 ^-^fifi ^ b p< ^ ^3: t> t < 

6 4. S!IE7&«^>'t>IR, R35ti;;';n-r;V:f*5/:?C5^;i'» A*«-0CH2-v - 
CHzO-fe-SVitt-O-, R»*«C0NH2. Y*«7K5!IIIS^ T* D ^ ^>'^>^± 
TAtfi 7-:t=^V-l-7-tf k'i^i7D [3.2.0] ^:/h-2-X>0«g^&g t^Lp^^^ 

10 feb< a;i7teT®ifesnfc. 3iaico*;i/A^t^A<b^«^*fc«^© 

6 5. mE*t^>if>IS, RdJfc!;N*n-l';i/:t=^^'>;<5^;i'. A;&i-NHCH2-, 
-CHzNH-feSVia-NH-, R'tS^CONHzv Y;5?7K^li^l?$) 0 » ^>1f 
>m±T?A*t 7-:t + y-l-71f fcTi^i' P [3. 2.0] A::^h-2-X>Oiig^ftSlc:^if U 

6 6. mE;5«^>if>M> R^iieA'P'f ;i/:t*v'p^5^;i/, Ad<- (CH2) 2-. 
-CH2-> -0CH2-. -CH20-> -0-. -NHCH2-V -CH2NH 
-&-5Vitt-NH-, R»*tCONHMe. Yd«7K5flM^ T?* 0 > '^^If^SiT 
20 A*« 7-:t^V-l-71f tf'>^a[3.2.0]'sy h-2-X>©i^^^S{C*ft;>^^'fi'b 

L< «;i9<feT?»«l$nfc, fS^ili 3gB«o)*;i/A^:^i»fls^%*fcl!i-e<7)E 

6 7. mEi)^^>-\i>m. Rii^\dnu-()V:i-^i^;^^)V. Ai)i- (CHj) j- 
*«Vi«-CH2-^ R°A«CONHMe. Y;5t>iC5^0^ T* 0 , ^>1f>S±"e 

25 A*« 7-;r^y-i-7-tf if'>irn [3.2.o]'\::/h-2-x>oi^^^ie»;:*ri/pi^'&fe 
6 8. SE;JJ^>1?>^, R*ttf;-?p>r;i.;t-;^->pl5^;p, A^&i-OCHj-, - 
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if 

^±TA*t 7-:t+V-l-71f tf'>^ O [3.2.0] '\yh-2-X> OJ!iS^tt{ite:^*l/P^ 

5 6 9. SE7&i^>if>m, Rd*tr;tP-r;i':t + ">>5^;U^ Ad«-NHCH2-> 
>if >^±TAj5« 7-:i- + V-l-7lftf J'^ P[3.2.0]A:/h-2-X>©i!iS-&ttaK: 

^ tt-e o E^iS t u T fi^ # $ n § ti. 

10 7 0. SEj5«^>-lf>5!l> R;5*fcfAn-i';P:t^i^^9';i/. Aj5<- (CHa) 2-> 
-CH2-. -OCH2-. -CHjO-, -0-, -NHCH2-, -CHjNH 
-*«Vitt-NH-, R»*«C0NMe2, Y*?7K3lll^^T* D , ^>l2f>SI±T 

AA^ 7-:t^y-l-71f tf->^ P [3.2.0]'\:/h-2-X>©i^^{4tttC^L/P^3''fe=b 

15 mffittrw^^sn^ii. 

7 1. fSE*<'^>if >IS^ R*<t?nP-f ;i':e-^'>:>^5^;i/, A*t- (CH2) 2- 

*SVMS-CH2-> R°75tCONMe2, Y 7!i«7K^l^^ T ^ D > ^>-t?>^±TA 
7-:j-:^^y-l-71f tfv'i^D [3.2.0]'\y b-2-X>®^^fiMK:Mb^^ttfeb 

20 at bxff^stisifi. 

7 2. ^E75t^>-t?>S, R*ttfnP^;i/:t*'>P^5^;P> A*«-OCH2-, - 
CHjO-feSmt-O-, R°*«CONMe2, Y;5t7K?m^T* 0 , '^>if>^ 
±TA*J 7-:t^y-l-7lf lf'>i7D[3.2.0]'sy h-2-X>Oite^^mfc*rb^^ 

73. ^E75^^>if>S. R*it!A'P-f JP^f A^t-NHCHz-, 
-CHjNH-fcSVia-NH-. R°7!)«CONMe2. Y At7jC^M^T& D , ^> 
if>S±TA*< 7-:t + y-l-7tf P [3. 2. 0] a:;^ h-2-X>03|g'&fi[Sfc** 
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